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1.0

INTRODUCTION

11 GENERAL

Conestoga-Rovers & Associates (CRA) was retained by Bell, Boyd & Lloyd L.L.C. and
Funkhouser Vegosen Liebman & Dunn Ltd. to develop a Removal Action (RA) Work
Plan for remediation of property located at the southwest corner of East Ohio Street and
North Fairbanks Court in Chicago, Illinois (Property or Site). The Site is currently
occupied by an active pay parking lot, a fast food restaurant, and a vacant metal
building. Remediation of the Site is to be undertaken in support of planned
redevelopment including construction of a high-rise, multi-use building. The
remediation program is being undertaken on a voluntary basis under agreement with
the United States Environmental Protection Agency (U.S. EPA).

The Site is located in proximity to the Lindsay Light Superfund Site and the Lindsay
Light II Site where soils containing radioactive thorium have been previously reported.
The Lindsay Light Chemical Company is the former maker of incandescent gas mantles
used for home and street lighting. Based on documentation reviewed by CRA, the
Lindsay Light Chemical Company manufactured mantles circa 1906 until 1933 at
161 East Grand Avenue. The process of gas mantle manufacturing involves dipping
fabric into solutions containing thorium nitrate and small amounts of cerium, beryllium
and magnesium nitrates and forming the material into the finished product. The
principal ingredient in thorium nitrate is radioactive thorium, specifically thorium-232.
On June 3, 1993, the US. EPA and the Illinois Department of Nuclear Safety (IDNS)
conducted a joint investigation at the Lindsay Light II Site. This investigation verified
the presence of radioactivity at levels above natural background levels. Radiation levels
up to 280 micro-Roentgens per hour (uR/hr) were measured. Background measured at
the Lindsay Light II Site, was 20 pR/hr.

On September 28 and 29, 2000, the U.S. EPA conducted a radiation walkover survey of
the Site (245 East Ohio Street) to determine whether there were any elevated radiation
readings at the surface that might indicate the presence of subsurface radioactive
materials. According to a letter issued by the U.S. EPA, dated December 1, 2000,
elevated readings were found in three areas located on the Property. A copy of the letter
is provided in Appendix A. Elevated readings were detected at an area along the west
side of the Site. The other two areas were reported to be small and were located near the
south-center of the lot and at the southeast corner of the lot. According to the U.S. EPA's
letter, the survey indicated that radioactive material was present under the asphalt in
one area (west side of the Property) and possibly in the other two areas. The U.S. EPA
determined that the radiation levels around the fast food restaurant and in the
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attendant's booth were normal background levels. The U.S. EPA concluded that none of
these areas pose an immediate health hazard. However, the risk for contamination of
people and equipment would rise if the asphalt were removed, exposing underlying
soils.

The presence of soils containing elevated levels of radioactive thorium on the Property
was confirmed during an investigation completed in February 2001. Subsequently, CRA
conducted a more comprehensive Property Investigation at the Site in April 2001 to
evaluate the Property from the perspective of assessing subsurface radiation relative to
naturally occurring background radiation levels in local unimpaired soils and to
evaluate the potential volume of soil containing elevated radiation levels. The results of
the April 2001 investigation reconfirmed the presence of radioactive materials in the soil
in at least two areas along the western portion of the Site at levels above the cleanup
level established by the U.S. EPA for the Lindsay Light Site of 7.1 pCi/g of total radium
(Ra-226 + Ra-228).

1.2 PURPOSE AND ORGANIZATION OF WORK PLAN

The purpose of this work plan is to provide information on the Site background,
previous studies, and procedures for undertaking remediation of the Site.

This report is organized as follows:

e Sectionl: Introduction;

e Section2: Presents information relating to Site background and history;

e Section3: Presents information relating to previous investigations;

e Section4: Presents a description of procedures for the remediation activities;
e Section5: Presents project reporting requirements;

e Section6: Presents Work Plan approval conditions;

e Section7: Presents Agency assurances and acknowledgements; and

e Section8: Presents Final Report and Closure Letter requirements.

017770 (2)
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2.0

SITE BACKGROUND AND HISTORY

As part of previous work to evaluate Site background and history, CRA conducted an
assessment of publicly available database information, and conducted an inspection of
the Site in October 2002 (hereafter referred to as "Site inspection"). The Site inspection
was part of a Phase I Environmental Site Assessment performed in accordance with
ASTM Standard E1527-00. The database information that was reviewed by CRA is
identified and discussed herein, but has not been reproduced due to volume.

2.1 SITE LOCATION

The Site is located at the southwest corner of East Ohio Street and North Fairbanks
Court in Chicago, Illinois. A Site location map is provided on Figure 2.1. A Site plan is
provided on Figure 2.2.

2.2 SITE OVERVIEW

The Site consists primarily of an approximately 32,700 square foot asphalt-paved active
pay parking lot located at the southwest corner of East Ohio Street and North Fairbanks
Court in Chicago, Illinois. Improvements to the Site consist of three buildings including
a fast food restaurant (Hot Diggity Dog), a vacant metal building, and an attendant's
booth for the parking lot attendants. The fast food restaurant and vacant building are
prefabricated metal buildings constructed in approximately 1993. A small stockpile of
apparent construction debris (concrete rubble) was observed at the west end of the Site
during the Site inspection. Based on documentation reviewed by CRA, several
addresses have been used for the Site including the following: 253 East Ohio Street;
251 East Ohio Street (currently Hot Diggity Dog); 247 East Ohio Street (currently vacant
metal building); 245 East Ohio Street; 243 East Ohio Street; and 242 to 256 East Grand
Avenue.

2.3 ENVIRONMENTAL SETTING/ADJACENT PROPERTIES

The Site is rectangular in shape and is located in a commercial area of Chicago, Cook
County, Illinois. East Ohio Street and North Fairbanks Court provide access to and
egress from the Site. The Property is situated on relatively flat terrain. No stressed
vegetation, stained soils, or surficial evidence of fill, other than the stockpile of apparent
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construction debris located at the west end of the Site, were observed on the Property
during the Site inspection.

The Site is bordered:

to the north by East Ohio Street with a vacant lot and lofts/ offices located beyond;

to the west by businesses including Emilios Tapas Restaurant, Grand Ohio Condo,
and Fast Signs with lofts located above the businesses;

to the south by East Grand Avenue with a parking garage located beyond;

to the east by Fairbanks Court and beyond by the Chicago Time Life Office Building;
and

to the northeast by Holiday Inn and McClurg Court Center.

No evidence of adverse impact to the Site from the adjacent properties was observed by
CRA during previous Site inspections. The following adjacent properties were listed in
environmental databases searched previously:

The Lindsay Light II Site is located on the southern adjacent property and was on the
CERCLIS list. The Lindsay Light II Site is a public parking lot located at 316 East
Illinois Street. The three-acre lot is bordered by Grand Avenue, Illinois Street,
McClurg Court, and Columbus Drive. Records show that the Lindsay Light II Site
originally housed a stable, which was later used as a laboratory/ processing facility
by the former Lindsay Light Chemical Company.

Holiday Inn is located northeast of the Site at 300 East Ohio Street and was listed in
the RCRIS-SQG Report.

The Chicago Time Life Building is located on the eastern adjacent property, east of
North Fairbanks Court and was listed in the RCRIS-SQG Report.

A vacant parking lot located at 255 East Ohio Street was listed in the Illinois
Underground Storage Tank (UST) Report as having three removed USTs. The exact
location of this parking lot is unknown by CRA.

An Amoco Service Station was historically located on the northern adjacent property
at 252 East Ohio Street and was listed in the Illinois UST Report as having three
removed USTs. The Amoco Station was also listed in the Illinois Leaking
Underground Storage Tank (LUST) Report as having a closed status. This Amoco
Service Station is no longer present at the 252 East Ohio Street address.

No other adjacent properties were listed in any of the databases searched.
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During CRA's Property Investigation conducted in April 2001, two main stratigraphic
units were encountered within the upper 13 feet of soil beneath the Site. The first unit
consisted of fill material that was encountered in all of the soil borings. The fill material
consisted mainly of silt, sand, and clay with varying amounts of gravel. In addition, the
fill material also contained varying amounts of rubble consisting of brick fragments,
concrete and minor amounts of slag, coal, glass, and wood. The fill material was
underlain by native sand. The sand consisted mainly of fine-grained dense sand that
was tan or gray in color. Based on documentation reviewed by CRA, groundwater flow
direction beneath the Site is in a southeasterly direction. The Site is not located within a
flood hazard area. No surface water is located on the Property. The closest body of
water to the Site is the Chicago River located approximately 1,000 feet south of the Site.
Lake Michigan is located approximately 2,000 feet east of the Site.

24 SITE HISTORY

241 HISTORICAL OWNERSHIP

Based on documentation reviewed by CRA, a filling station historically occupied the
northern portion of the Site circa 1950 until 1975. Based on a review of Sanborn Maps, a
warehouse and garage occupied the southern portion of the Site circa 1950 until
sometime between 1950 and 1974. According to Site personnel, structures at the Site
were used as a horse barn sometime in the 1940s.

Based on a review of city directories, Robertson Auto Repair/Robertson Hans Garage
historically occupied the 245 East Ohio Street address. Suker Jacob R MD and Lemmy's
Devilishly Hot Dogs historically occupied the building currently occupied by Hot
Diggity Dog (251 East Ohio Street). Fairbanks and Ohio Auto Park have occupied the
Site (243 East Ohio Street) circa 1961 until the present. No information was available on
the other associated addresses.

24.2 SANBORN FIRE INSURANCE MAP ASSESSMENT

Sanborn Fire Insurance Maps assist in the identification of historical land use and
commonly indicate the existence and location of aboveground and underground storage
tanks, structures, improvements, and facility operations. Sanborn Maps for the years
1903, 1906, 1927, 1950, 1974, 1988, 1990, and 1994 were available from EDR and reviewed
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by CRA. The following is a summary of observations based on review of the Sanborn
Maps:

1903: The 1903 Sanborn Map shows the Site to be vacant and undeveloped. Ohio
Street is observed north of the Site with vacant land located beyond. A street
referred to as "Boulevard" is observed east of the Site with vacant land located
beyond. Indiana Avenue is observed south of the Site with a store located
beyond. Vacant land is observed west of the Site with stores located beyond.

1906: The 1906 Sanborn Map shows the Site to be vacant and undeveloped. Ohio
Street is observed north of the Site with vacant land located beyond. Fairbanks
Court is observed east of the Site with a vacant lot located beyond. A vacant lot
is observed west of the Site with warehouses and stores located beyond. Indiana
Avenue is observed south of the Site. The property located south of the Site,
south of Indiana Avenue is not indicated on the map.

1927: The 1927 Sanborn Map shows the northeastern portion of the Site to be vacant
and undeveloped. The remainder of the Site consists of unidentified two-story

structures without basements. The remaining adjacent properties are consistent
with the 1906 Sanborn Map.

1950: The 1950 Sanborn Map shows the northern portion of the Site to be occupied by a
filling station (253 East Ohio Street) and a two-story garage (245-251 East Ohio
Street). The southern portion of the Site is occupied by a private garage (245-248
East Grand Avenue), a furniture warehouse (250-252 East Grand Avenue) and a
"garage capacity 25 cars" (254-256 East Grand Avenue). East Ohio Street is
observed north of the Site with a filling station located beyond at the northwest
corner of North Fairbanks Court and East Ohio Street. North Fairbanks Court is
observed east of the Site with a filling station (301 East Ohio Street) located
beyond. East Grand Avenue is located south of the Site. A stove testing facility
(228-230 East Grand Avenue), a motor freight station (232-234 East Grand
Avenue) and a building used for magazine distribution on the first floor and
fixture storage on the second floor (238-240 East Grand Avenue) is located
southwest of the Site. The property located south of East Grand Avenue is not
indicated on the map.

1974: The 1974 Sanborn Map shows the Site to be occupied by a filling station at the

north end of the Site. The southern portion of the Site is vacant. The filling
station located north of the Site at the northwest corner of North Fairbanks Court
and East Ohio Street that was observed in the 1950 Sanborn Map is no longer
present; however, a filling station is observed at the northwest corner of this
property. North Fairbanks Court is observed east of the Site with the Chicago
Time-Life Office Building located beyond. The western adjacent property is
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24.3

vacant with Underwriters Laboratories located beyond. East Grand Avenue is
located south of the Site. The property located south of East Grand Avenue is
not indicated on the map.

The 1988 Sanborn Map shows the Site to be occupied by two buildings and a
parking lot. A filling station is observed north of the Site, north of East Ohio
Street in the central portion of the lot. The remaining adjacent properties remain
consistent with the 1974 Sanborn Map.

The 1990 Sanborn Map shows the Site to be consistent with the 1988 Sanborn
Map. East Ohio Street is observed north of the Site with a parking ot located
beyond. A Holiday Inn is observed northeast of the Site at the northeast corner
of North Fairbanks Court and East Ohio Street. A parking lot is observed west of
the Site. The remaining adjacent properties remain consistent with the 1988
Sanborn Map.

The 1994 Sanborn Map shows the Site and adjacent properties to be in the same
basic configuration as the 1990 Sanborn Map.

PROPERTY TITLE SEARCH

CRA contracted NCO Financial Systems, Inc. (NCO) to conduct a search of property title
records and other documents (lease agreements, easements, etc.) dated from April 21,

1949 to August 30, 2002, associated with ownership or occupation of the Site. Based on

the original Site address information provided to CRA, the title search was conducted
for the 247 East Ohio Street address only. The following entities were reported to be
associated with ownership or occupation of the above-mentioned Site address or

portions of the Site during the specified time periods:

Grantor Grantee Date
D.S. Boyd, et al Underwriters Laboratories, Inc. April 21, 1949
Underwriters Laboratories, Inc. Henry R. Levy, formerly
and American National Bank Trust Studebaker Sales Company May 19, 1959
Number 8239
Henry R. Levy Company Mae Daum January 31, 1972
Mae Daum Exchange National Bank and November 3, 1976
Trust, as Trustee under Trust
Number 26143
Exchange National Bank and Blanche Kirian November 3, 1976
Trust, as Trustee under Trust
Number 26143
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Blanche Kirian American National Bank and Trust November 3, 1976

Company of Chicago, as Trustee
under the provisions of a certain
Trust Agreement dated the

274 day of October 1976 and
known as Trust Number 39369

No leases, easements, or environmental liens were reported to be associated with the

Site.

244

AERIAL PHOTOGRAPH ANALYSIS

Aerial photographs assist in the identification of Site features and outdoor activities of
potential environmental concern. Aerial photographs for the years 1952, 1962, 1972,
1988, and 1999 were obtained from Historic Information Gathers (HIG) and were
reviewed by CRA. All of the aerial photographs were reviewed at a scale of 1 inch

equals approximately 500 feet. The following is a summary of CRA's interpretation of

features observed on the aerial photographs:

1952:

1972:

1988:

The 1952 aerial photograph shows the Site to be developed with unidentified
buildings. A vacant lot is located north of the Site, north of East Ohio Street.
North Fairbanks Court is located east of the Site with what appears to be a filling
station located beyond. Unidentified buildings are located west of the Site and
south of the Site, south of East Grand Avenue.

The 1962 aerial photograph shows the Site to be developed with a building and a
parking lot encumbered with numerous vehicles. What appears to be a filling
station is located north of the Site, north of East Ohio Street. The remaining
adjacent properties are consistent with how they appeared in the 1952 aerial
photograph.

The 1972 aerial photograph shows the Site to be in the same basic configuration
as the 1962 aerial photograph. What appears to be a parking garage is observed
south of the Site. A building (currently the Chicago Time Life Office Building) is
observed east of the Site, east of North Fairbanks Court. An unidentified
building (possibly a filling station) and several vehicles are observed north of the
Site, north of East Ohio Street. A parking lot and building containing several
businesses are observed west of the Site.

The 1988 aerial photograph shows the Site and adjacent properties to be
consistent with the 1972 aerial photograph.
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1999: The 1999 aerial photograph shows the Site to be developed with a parking lot
and the current on-Site structures. A parking lot is observed south of the Site,
south of East Grand Avenue. The Chicago Time Life Office Building is observed
east of the Site, east of North Fairbanks Court. A parking lot and a building
containing several businesses are located west of the Site. What appears to be a
vacant lot is located north of the Site, north of East Ohio Street.

245 CITY DIRECTORIES REVIEW

City directories provide a listing of current and historic occupants of a building address.
A city directory search was conducted by EDR from the earliest available directory to
the present. Directories were available and were reviewed by EDR at approximately
5 year intervals starting in 1923 and ending in 1999.

The Site address (245 East Ohio Street) was listed in the 1931 city directory as Robertson
Auto Repair Shop/Robertson Hans Garage. The Site address (251 East Ohio Street) was
listed in the 1961 city directory as Suker Jacob R MD, in the 1976, 1981, and 1986 city
directories as Lemmy's Devilishly Delicious Hot Dogs, and in the 1993 city directory as
Hot Diggity Dog. The Site address (243 East Ohio Street) was listed in the 1961, 1966,
1971, 1976, 1981, 1986, and 1993 city directories as Fairbanks and Ohio Auto Park. No
information for any of the other Site addresses or adjacent properties was reported in the
city directory search.

25 EXISTING OPERATIONS AND FEATURES

25.1 GENERAL

The Site is currently occupied by an active pay parking lot, a fast food restaurant, and a
vacant metal building.

25.2 UTILITY SERVICES

Commonwealth Edison (ComEd) provides electricity to the Site through overhead
service connections. The fast food restaurant (Hot Diggity Dog) is heated by natural gas
while cooling is provided by a roof-mounted central air-conditioning unit. Stormwater
from the Site is collected through storm drains located along the roadways and
discharges to the municipal storm sewer.
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The City of Chicago provides potable water and sanitary sewer services to the Site. Site
personnel were not aware of any on-Site septic systems or potable water wells either in
use currently or historically at the Site. No evidence of on-Site potable water wells or
septic systems have been observed.

25.3 UNDERGROUND STORAGE TANKS (USTs)

According to Site personnel, there currently are no USTs in service or located at the Site.
No evidence of on-Site USTs (e.g., vent or fill pipes, etc.) was observed by CRA during
the Site inspection.

The Site address (247 East Ohio Street) was listed in the Illinois LUST Report as Dancona
[sic] & Company and was reported as having an open status.

Based on documentation reviewed by CRA, a filling station historically occupied the
northern portion of the Site circa 1950 until 1975. Reportedly, one 1,000-gallon and two
550-gallon USTs were removed from the Site in February 1994 by RTE Environmental
Solutions, Inc. Upon removal of the USTs, petroleum-degraded soils were observed by a
representative of the Office of the State Fire Marshall (OSFM) overseeing the UST
removals. In accordance with State and Federal regulations, a release was reported to
the Illinois Emergency Management Agency (IEMA) and incident number 94-0293 was
issued for the Site. Subsequent soil and groundwater investigations were conducted
based on the reported release. This investigation is discussed further in Section 3.2.

254 WASTEWATER/SEWERS

No process wastewaters are generated at the Site. Wastewater generated at the Site
consists of domestic wastewater from the buildings located on the Property.
Wastewaters are discharged to the municipal sanitary sewer system.

25.5 STORMWATER

Stormwater runoff from the Property includes rainwater from the building roofs,
parking lot, and the surrounding grounds. Stormwater from the Property is directed
towards storm drains located in the adjacent roadways.
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2.5.6 ASBESTOS CONTAINING MATERIALS (ACM)

An asbestos survey has not been conducted for this Site; however, potential ACM
observed previously include ceiling tiles and 12-inch by 12-inch floor tiles in the fast
food restaurant and 12-inch by 12-inch floor tiles in the vacant building. These materials
have been observed to be in good condition.

017770 (2) 11 CONESTOGA-ROVERS & ASSOCIATES



Vg

3.0

INVESTIGATIVE HISTORY

3.1 OVERVIEW

Previous investigations at the Site, conducted by others and known to CRA, include the
following:

» investigation of the potential petroleum releases associated with the former filling
station located on the northern part of the Site, as reported in April 1997; and

o radiation walkover survey conducted by U.S. EPA in September 2000.

Site primary investigations conducted by CRA include the following:

e property walkover investigation (February 2001); and
e subsurface investigation (April 2001).

The results of these investigations, which are also described in the Phase I
Environmental Site Assessment (October 2002), are discussed in the following
subsections.

3.2 FOCUSED SITE INVESTIGATION
SUMMARY REPORT [SCHRACK APRIL 1997]

A Focused Site Investigation Summary Report was prepared by Schrack Environmental
Consulting, Inc. (Schrack) in April 1997. Schrack's report discussed an investigation
regarding the potential presence of petroleum contamination resulting from a former
filling station operated at the Site known as 243 East Grand Avenue. According to
Schrack's report, Schrack completed fifteen soil borings and six groundwater monitoring
wells at the Site in order to define the extent of contamination present and determine the

level of remedial efforts necessary to obtain a No Further Action determination from the
State. The soil boring and groundwater monitoring well locations are illustrated on
Figure 3.1. The results of the on-Site soil and groundwater sampling as summarized by
Schrack verified benzene, toluene, ethylbenzene, and xylene (BTEX) concentrations
below the applicable Tier 1 Soil and Groundwater Remediation Objectives (Tiered
Approach to Corrective Action Objectives for Residential Properties ~ Inhalation and
Ingestion Values) in all fifteen soil samples and in five of the six groundwater samples.
A groundwater sample collected from a monitoring well installed at the northeast corner
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of the Site (MW-2) contained a benzene concentration in excess of the identified
Remediation Objectives.

Based on the initial analytical results, Schrack completed three additional soil borings
and groundwater monitoring wells in North Fairbanks Court to investigate subsurface
conditions in the downgradient direction from the northeast corner monitoring well
location. However, due to the presence of numerous underground utilities in East Ohio
Street, soil borings and monitoring wells could not be completed in the upgradient
direction from the northeast corner monitoring well. According to Schrack’s report, the
results of the analyses completed on the additional soil and groundwater samples
verified BTEX concentrations below the applicable Tier1 Soil and Groundwater
Remediation Objectives. Schrack's report also indicated that the shallow groundwater
aquifer flows in a southeasterly direction. Moreover, Schrack's report stated that the
northeast corner monitoring well (MW-2) is located hydraulically upgradient from the
underground storage tank systems formerly located at the Site. Schrack concluded that
the benzene discovered at the northeast corner of the Site may have been caused by
releases from a former LUST site located directly upgradient of the Site (or from
dispersion of dissolved-phase petroleum contaminants into the shallow aquifer caused
by releases from the former pump island and underground piping associated with the
UST systems formerly operated at the Site). Schrack recommended that a Focused Site
Investigation Summary Report and Remedial Action Plan be submitted to the Hlinois
Environmental Protection Agency (IEPA) for review and approval.

A comparison of the groundwater analytical results from Schrack's report to the current
groundwater standards listed in Table E of Appendix B of 35 Illinois Administrative
Code 742 - Tiered Approach to Corrective Action Objectives (TACO) indicates that five
of the monitoring wells had exceedences of the ClassI or ClassIl groundwater
standards. The benzene concentration in several monitoring wells (MW-1, MW-2,
MW-3, MW-6, and MW-7) exceeded the Class I groundwater standard. Excluding the
results from MW-1, the benzene concentration from the remaining four monitoring wells
also exceeded the Class II groundwater standard. The groundwater results from MW-2
also exceeded the Class I and II groundwater standards for toluene, ethylbenzene, and
xylenes. It should be noted that the City of Chicago has a Memorandum of
Understanding (MOU) with the IEPA prohibiting groundwater use within the City,
thereby eliminating the groundwater exposure pathway.

CRA also compared Schrack's soil analytical results to the current TACO Tier I soil
remediation objectives. This comparison confirmed Schrack's conclusion that the soil
analytical results were below the TACO Tier I soil ingestion and inhalation remediation
objectives. However, the concentration of ethylbenzene in the soil sample collected from
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soil boring DKSB4 exceeded the soil component of the groundwater ingestion exposure
route for ClassI groundwater. Notably, the MOU between the City of Chicago and
IEPA will support the elimination of this exposure pathway.

CRA is in the process of obtaining closure approval for the former petroleum storage
facilities from IEPA. Closure (in the form of a No Further Remediation letter) is
expected to be obtained prior to commencement of removal activities pursuant to this
RA Work Plan.

3.3 RADIATION WALKOVER SURVEY [U.S. EPA SEPTEMBER 2000]

A radiation walkover survey of the Site was conducted by U.S. EPA on September 28
and 29, 2000. According to the letter from U.S. EPA dated December 1, 2000 (provided
in Appendix A), the procedure was as follows:

e measurements were taken using a probe held about 6 inches off the ground, along
parallel lines approximately 3-4 feet apart, to assess the range of values, and
determine areas of elevated radiation levels;

e 30 second counts, in contact with the ground, were taken at regular intervals (in the
center of each parking space and down the centerline of the driveway) to quantify
the radiation level;

e measurements were also taken at selected spots where initial readings were distinct
from background levels; and

e exposure rate measurements were made at the hot dog restaurant and in the
attendant booth.

The results from the survey were stated as follows: "Readings ranged from 1,890 counts
per 30 seconds to 4,225 counts per 30 seconds. Spots along the west side reached as high
as 16,061 counts per 30seconds. All readings were on contact. Exposure rate
measurements ranged from 5 to 6 micro-Roentgen per hour."

Based on the survey results, U.S. EPA determined that elevated readings were observed
in three locations: one of these is distinctly elevated from background levels and is
toward the west side of the lot, in the parking spaces near the building wall; and the
other two seem to be small and are near the south-center of the lot and on the southeast
corner of the lot, along the barricade. It was further indicated that the levels at the hot
dog stand and the attendant booth were considered to be normal background and none
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of the areas pose an immediate health hazard but the risk would rise appreciably if the
asphalt was removed.

34 PROPERTY INVESTIGATION [CRA FEBRUARY 2001]

CRA completed a limited Property Investigation in February 2001 at the Site (247 East
Ohio Street). The purpose of this investigation was to evaluate the Site from the
perspective of assessing subsurface radiation relative to naturally occurring background
radiation levels in local unimpaired soils. Investigative activities undertaken consisted
of the following:

e completion of a surficial walkover survey of the Property;

¢ installation and sampling of four soil borings at locations where elevated radiation
levels were measured during the walkover survey;

¢ down-hole measurement of radiation levels within the completed soil borings; and

e analysis of one soil sample using high-resolution gamma spectroscopy to identify
and measure radiation levels.

The results of the surface survey demonstrated radiation levels above normal
background. The down hole measurements were elevated above levels usually
attributable to background concentrations of naturally occurring radioactive materials
(NORM). The gamma spectroscopy results showed concentrations of radium-226 and
radium-228 surrogates in excess of the U.S. EPA's local action level of 7.1 pCi/g (total

radium).

A copy of the CRA report is provided in Appendix B.

35 SUBSURFACE INVESTIGATION [CRA APRIL 2001]

CRA completed a limited Subsurface Investigation in April 2001 at the Site (247 East
Ohio Street). The purpose of this investigation was to further evaluate subsurface
radiation levels and to evaluate the potential volume of soil containing elevated
concentrations of radioactive material. Investigative activities completed by CRA
consisted of the following:

¢ installation and sampling of 59 soil borings (see Figure 3.2) at locations where
elevated radiation levels were observed during the walkover survey and at
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subsurface areas anticipated to be disturbed by Draper and Kramer's development of
the Site;

¢ downhole measurement of radiation levels within the completed soil borings;

e analysis of 94 soil samples using high-resolution gamma spectroscopy to identify
concentrations of radioactive material; and

¢ surveying of the completed soil boring locations.

The results of this investigation confirmed the presence of radioactive materials in the
soil in at least two areas along the western portion of the Site at levels above the cleanup
level established by the U.S. EPA. The location of this area is shown on Figure 3.3,
which illustrates the contoured radiation count readings from the investigation.

A copy of the CRA report is provided in Appendix C.

3.6 SUMMARY OF EXISTING SITE ENVIRONMENTAL CONDITIONS

The environmental condition of the Site is potentially affected by the past use of the
Property. The primary known or suspected historic impacts are as follows:

e the presence of radioactive material associated with the historic Lindsay Light
operations, located nearby;

o the presence of historic fill material; and

e the previous use of a portion of the Site as a filling station.

The Site is located near the Lindsay Light Superfund Site and the Lindsay Light II Site
where soils containing radioactive thorium have been previously reported. The
presence of soils containing elevated levels of radioactive thorium on the Property was
confirmed during an investigation completed by CRA in February 2001. Subsequently,
CRA conducted a limited Subsurface Investigation at the Site in April 2001 to evaluate
the Property from the perspective of assessing subsurface radiation relative to naturally
occurring background radiation levels in local unimpaired soils and to evaluate the
potential volume of soil containing elevated radiation levels. The results of the
April 2001 investigation confirmed the presence of radioactive materials in the soil in at
least two areas along the western portion of the Site at levels above the cleanup level
established by the U.S. EPA for the Lindsay Light Site (7.1 pCi/ g total radium).
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Significant amounts of fill material are known to have been added historically to raise
the grade of city streets above the original natural marshy ground. It is probable that the
Site is underlain by fill material dating from the 19th century. Also, the Site is located in
an area that was destroyed during the Great Chicago Fire of 1871. Varying amounts of
rubble consisting of brick fragments, concrete, and minor amounts of slag, coal, glass,
and wood were identified in soil borings advanced at the Site during the limited
Subsurface Investigation conducted by CRA in April 2001. Moreover, and as discussed
previously, the fill contains radioactive materials with total radium activity in excess of
U.S. EPA's clean up standard established for the Lindsey Light Site of 7.1 pCi/g (total
radium).

Other environmental conditions, summarized previously, are related to petroleum
hydrocarbon usage on, and adjacent to, the Site. It is noted that CRA is in the process of
obtaining closure approval for the former petroleum storage facilities from IEPA.
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4.0

SOIL REMOVAL AND RESTORATION

41 OVERVIEW

The results of previous investigations indicate that some soil is present on Site, which
exceeds the U.S. EPA local action level of 7.1 pCi/ g (total radium). The estimated extent
and location of the soil contamination is indicated on Figure 3.3. Based on borehole data
the depth of historic fill material on site is estimated to range from approximately 7 to
12 feet and averages approximately 9.2 feet.

The remediation activities will be focused on the removal for off-Site transportation and
disposal of radiological-impacted soil/fill material. It is expected that the excavation
and screening of soils will extend through the complete thickness of the fill material over
the entire Site area, down to the depth where underlying native materials are
encountered, estimated at approximately 9.2 feet below grade.

The excavation may also extend into the underlying native material depending on the
results of verification testing to be performed. As described previously, the underlying
native soils comprise a mixture of fine to medium grained sand and small amounts of
gravel. It is not expected that groundwater will be encountered within the depth of the
excavation.

Subject to detailed assessment and an agreement on cost sharing between the principal
parties, it is expected that soil exceeding the action level be removed from the Site for
transportation to and disposal at the Envirocare disposal facility (Envirocare of Utah,
Inc.). Confirmatory testing of excavated areas will be undertaken in order to verify
completion of removal. Following this, the Site will be restored to a condition suitable
for the subsequent development phase. A qualified remedial contractor, selected
through a contractor procurement process, will undertake the work.

The general sequence of activities, will be as follows:

e preparatory work, including obtaining required permits and approvals, utility
clearances, lane closures and other traffic controls (if required);

e mobilization of materials, equipment and temporary support facilities, and Site
security implementation including fencing and barriers for noise/ dust suppression;

o Site surveying, clearing existing structures and fence removal;

¢ removal of asphalt, and walkover survey for presence of impacted soil/fill;
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¢ sheeting/shoring and excavation, staging of equipment for controlled excavation,
identification, and removal of impacted soil/fill to required depth;

e confirmatory soil sampling and analysis;
e backfilling and Site restoration; and

e project closeout for subsequent development activities.

For purposes of the excavation program, the Site will be divided into a number of areas
for sequencing of activities. The number and layout of the areas will be determined
based on the logistics of simultaneous excavation and management of stockpiled
material, and maintenance of temporary facilities, etc. This is subject to further
evaluation and discussion with the selected remedial contractor. It is expected that the
southwest portion of the Site ("Area1"), where elevated radiation levels have been
identified from previous investigations, will be identified as a single area to be
excavated first. During excavation activities in a given area, the remaining areas will be
used for support/staging purposes.

The activities outlined above are discussed in further detail in this section of the RA
Work Plan.

Supporting plans, including the Construction Quality Assurance Plan (CQAP), Field

Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and Health and Safety
Plan (HASP) are provided as appendices to this RA Work Plan.

4.2 ORGANIZATIONAL STRUCTURE AND SITE MANAGEMENT

CRA will provide the overall management of the project on behalf of the client group.
Independent subcontractor support will be utilized for specific tasks and activities
(e.g., testing and laboratory services). As noted above, a suitably qualified remedial
contractor will undertake the work. U.S. EPA will provide oversight of the project.

The project organization is represented graphically on Figure 4.1. The responsibilities of
the primary project personnel are outlined below.

U.S. EPA will be represented by Fred Micke, On-Scene Coordinator (OSC).

The client group will be represented by Thomas Carey of Bell, Boyd & Lloyd L.L.C., and
Wilson Funkhouser of Funkhouser Vegosen Liebman & Dunn Ltd. who will be
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responsible for communications between the client group members and the project team
and for reviewing project deliverables to ensure conformance with client objectives.

The CRA project manager will have overall responsibility for work plan development
and implementation. The CRA project manager will be the primary point of contact
between the client's project manager, the project team and the U.S. EPA OSC.

The CRA project coordinator will assist the CRA project manager and will be
responsible for carrying out the daily functions associated with work plan activities and
report generation. The project coordinator will be assisted by a project engineer, who
will together work closely with the various team leaders and contractor representatives.

Other primary personnel include the Contractor's project manager, site superintendent,
and Health and Safety Officer (HSO), CRA's Site engineer and the project Quality
Assurance Officer. Subcontract support will be provided to CRA by RSSI of Morton
Grove, Illinois.

4.3 PERMITS

Permits and/or approvals will be obtained as required for undertaking the removal
action work and associated activities. Procedures for development and completion of
permit applications will be discussed with individual issuing authorities during the
preparation stages of the RA.

Permit and approval requirements that may be necessary include:

e demolition permit;

e excavation permit;

o street/sidewalk closure permit;

e consultation with utility authorities and companies;

e consultation with City of Chicago Department of Environment; and

¢ consultation with City of Chicago Department of Transportation.
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44 UTILITY LOCATION AND CLEARANCE

Utility location maps will be obtained and compiled during the preparation stages of the
RA. This will include natural gas, water, sewer, telephone/telecommunication, cable
television and electrical power. This information will be obtained from utility
companies or the respective designated utility location service, e.g., Chicago Utility Alert
Network (DIGGER).

The utility information will be reviewed with respect to Site conditions (i.e., presence of
gas meters, manholes, catch basins, water valves, protruding conduits, power poles,
etc.). This information will be used to assist in final planning for excavation and related
activities.

Prior to any intrusive work, requests will be made to the relevant authorities to mark

utility locations in the field. Measures will be taken to protect any utilities that
potentially conflict with the excavation activities.

4.5 MOBILIZATION

Mobilization of equipment and materials to the Site will be undertaken in stages,
corresponding to the work activity being undertaken. Initial mobilization will include
temporary facilities and control measures (e.g., temporary fencing, barriers, and
personal hygiene and decontamination facilities). In conjunction with this, equipment
required for demolition of existing structures will be mobilized.

Following the demolition and removal of Site structures, additional equipment will be
mobilized as necessary for the removal of asphalt pavement material and placement of
sheeting/shoring. An assessment of nearby buildings that are potentially affected by
excavation and sheeting/shoring activities will be undertaken in advance.

Following placement of sheeting/shoring, remaining equipment required for the
removal of asphalt pavement material, soil excavation and staging task will be
mobilized.

Upon completion of the soil excavation task, equipment will be mobilized for backfilling
operations and removal of any remaining sheeting/shoring.
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Concurrent with the general sequence of tasks outlined above, pieces of equipment that
are not needed will be demobilized from the Site, following decontamination as
required.

4.6 SITE SURVEYING, CLEARING AND FENCE REMOVAL

Prior to commencement of Site clearing, a survey will be completed. This will include:

e layout of utility locations and site boundaries;
e establishment of control points for Site grid layout;

e location of existing surface features, such as existing buildings, structures, fencing,
etc; and

¢ photographic record of pre-construction conditions.

The Site survey will be documented in the form of a Site drawing (CAD file format) and
digital photograph file (electronic format).

Site clearing will involve demolition and removal of existing structures and fencing. All

above ground materials from demolition removal will be taken from the Site and,
following screening, disposed as either demolition waste or non-hazardous waste.

4.7 ASPHALT PAVEMENT REMOVAL AND WALKOVER SURVEY

4.7.1 ASPHALT PAVEMENT REMOVAL

Asphalt pavement material will be removed from the Site in stages, according to plans
to be developed with the selected remedial contractor. Generally, it is expected that
asphalt pavement removal, and subsequent excavation activities, will be undertaken in
Areal first. After excavation work is completed in Area 1, work in the remaining areas
will be undertaken. Area 1 and areas that are excavated subsequently will then become
available to receive clean fill material from within the Site as backfill.

The removed asphalt material will be field-screened to determine radiation levels at the
point of excavation. Material that exhibits elevated readings will be placed in a
segregated stockpile area. Subject to testing and confirmation, this material will be
disposed of along with the radiologically-impacted soil to Envirocare. All remaining
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material will be loaded directly into suitable containers (e.g., roll off boxes) for
subsequent removal to an off-Site recycling or disposal facility.

4.7.2 WALKOVER SURVEY

After removal of the asphalt pavement material in each area, a walkover survey will be
conducted to determine radiation levels at the exposed surface. The purpose of the
survey is to identify potentially impacted material for subsequent excavation.

For purposes of the survey, grid lines will be established at 5-m spacing. The locations
will be established with ground layout survey techniques and marked with
stakes/flagging and paint. Gamma count values will be recorded at each node (i.e., at
5-m intervals) and within each grid. The methodology for the field-screening is
provided in the FSP and QAPP.

4.8 SOIL EXCAVATION AND STAGING

4.8.1 GENERAL

Excavation of soil/fill material will be undertaken following the asphalt pavement
removal and walkover survey within each excavation area. Excavated material will be
segregated and temporarily staged on site pending determination of disposal
requirements.

The horizontal limits of excavation on the north, east and south sides of the Site will be
to the edge of the vertical shoring driven beyond (between one and six inches) the
sidewalk closest to street. The horizontal limit of excavation on the west side of the Site
(adjacent to the Grand Ohio Building), will be to the vertical shoring driven somewhat
east of the property line.

The vertical limit of the excavation will be to the base of the fill material overlying native
materials, at minimum. Further excavation into the underlying native material may be
necessary, depending on the results of verification testing at the base of the excavation
and other factors, such as the presence of groundwater. The use of sheeting and shoring
will be necessary to allow excavation to be undertaken along the Site perimeter.

The procedures for the above activities are presented in the following subsections.
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4.8.2 SHEETING/SHORING

Vertically driven sheeting and/or pilings (“sheeting/shoring”) will be utilized to: (1)
provide the necessary shoring to support excavation / Site development activities; and
(2) define the horizontal limits (boundaries) of necessary remedial activities. Sheeting
and/or piling types will be selected and placed in accordance with appropriate
construction and engineering practices. Sheeting/shoring on the west side of the Site
(adjacent to the Grand Ohio Building) will be installed adjacent to and within the
western property boundary of the Site. Sheeting/shoring on the northern, eastern, and
southern boundaries of the site is anticipated to be installed somewhat beyond (between
one (1) and six (6) inches) the edges of the sidewalks closest to the adjacent streets.
Excavations for remedial purposes will be within the vertical boundaries of the
sheeting/shoring installed. No excavations for remedial purposes will be required for
areas outside the boundaries of the sheeting/shoring installed.

4.8.3 EXCAVATION ZONES AND SEQUENCING

As stated previously, it is expected that the Site will be divided into several areas, with
Area 1 being excavated first followed by subsequent areas until the entire site has been
excavated down to native materials. The horizontal limits of the excavation will extend
to the limits of driven vertical shoring/sheeting. No excavation or remediation of soils
beyond the driven shoring/sheeting will be undertaken. The general sequence of
activities at each area will be essentially the same. Asphalt pavement will be removed,
followed by the walkover survey. The soil will then be excavated in lifts not exceeding
18 inches. The material that appears to be impacted, on the basis of field-screening
results, will be segregated from the remaining material. Following removal of the first
lift, the exposed surface will be re-surveyed, using the same techniques as the initial
walkover survey. The next lift will be excavated and segregated. This process will
continue downward until native material or groundwater is reached, whichever occurs
first. At this point field screening will be performed and verification samples will be
collected. The need for further excavation within the boundaries of driven
shoring/sheeting (into native materials beneath the Site) will be discussed with
U.S. EPA before proceeding.
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484 STAGING OF EXCAVATED MATERIAL

Generally, the excavation activity within each area will yield two stockpiles, one for
impacted material and one for non-impacted material, based on field screening results.
In both cases, the stockpiled material will be placed on sheeting material to protect
underlying clean surfaces, as needed. The stockpiles will be covered with sheeting
material during non-working hours and periods of inclement weather, to protect against
wind and rain.

4.8.5 TESTING AND DISPOSAL

The excavated stockpiled material will be sampled and analyzed to determine radiation
levels relative to the criterion of 7.1 pCi/ g (total radium). The material that exceeds the
criterion will be removed from Site for transportation to and disposal at Envirocare’s
Utah facility. The remaining material may be used for backfilling purposes on Site,
subject to an assessment of engineering properties. Excavated material that passes the
cleanup criterion, but is unsuitable for use as backfill, will be taken from the Site and
disposed of as appropriate.

4.8.6 DUST SUPPRESSION

Appropriate dust suppression measures will be employed through the duration of the
excavation, staging and backfilling activities. Potential dust generation in open
excavation areas will be controlled through the use of appropriate dust suppressants
(e.g., water, calcium chloride). Stockpiles of excavated material will also be subject to
application of dust suppressants as the stockpiles are being developed. In addition, the
stockpiles will be covered with sheeting material as described earlier, during
non-working hours and periods of inclement weather.

4.8.7 VEHICLE DECONTAMINATION

Vehicles that enter the Site and come in contact with potentially contaminated soil/fill
material will be surveyed and decontaminated, as necessary, to remove particulate prior
to leaving the Site. This will be done using high-pressure water spray at a temporary
decontamination pad. Washwaters from the decontamination pad will be collected and
contained for disposal. The washwater will be tested and filtered, if necessary, to permit
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disposal in accordance with the requirements of the Metropolitan Water Reclamation
District of Greater Chicago (MWRDGC).

4.8.8 MONITORING

Monitoring will be conducted during intrusive activities to ensure adequate protection
of Site workers and the general public. This will include on-Site air monitoring,
dosimetry testing and perimeter air monitoring. Procedures for these monitoring
activities are included in the HASP.

4.9 CONFIRMATORY SAMPLING AND ANALYSIS

49.1 OVERVIEW

Sampling and analysis of soil/fill material will be undertaken to determine disposal
requirements and post-excavation conditions. In addition, field screening will be
performed to identify areas of potential contamination that require segregation. The
various types of testing to be performed are summarized below:

e field screening (asphalt pavement material);
o field screening (walkover survey and surface of each exposed lift);
e stockpile sampling; and

e base of excavation sampling.

Field screening techniques were discussed in previous sections and are described in the
FSP and QAPP. Laboratory analysis of samples collected from stockpiles and base of
excavation is described further below.

4.9.2 GAMMA SPECTROSCOPY

Gamma spectroscopy will be employed to analyze samples of stockpiled material and
base of excavation samples. The stockpiled material will be accessed for sampling with
the aid of the excavation equipment. The sample frequency will be approximately one
composite sample per approximately 100 cubic yards of material. The base of
excavation samples will be collected at a frequency of one composite sample per
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100 square meters. The samples will be analyzed by RSSI. The procedures for sampling
and analysis are provided in the FSP and QAPP.

4.9.3 U.S. EPA CONFIRMATION

If requested, confirmatory samples will be provided to U.S. EPA for testing purposes.

410 BACKFILLING AND RESTORATION OF EXCAVATED AREAS

4.10.1 OVERVIEW

Excavated areas will be backfilled with either on-Site material that has been designated
as clean, based on analytical testing results, or imported clean backfill material. The
backfill material will comprise free-draining granular sand or sand and gravel.
Backfilling operations will be carried out such that adequate heavy vibration equipment
is used to compact the material. The backfill will be placed in loose lifts not exceeding
1 foot in thickness, and will be compacted to a minimum of 95 percent standard Proctor
maximum dry density (SPMDD). An engineer or technician will observe backfilling
operations, and compaction testing will be performed at a sufficient frequency to
document the placement and compaction results.

4.10.2 BACKFILL SOURCE VERIFICATION

Imported backfill material will be accepted from known sources and will be subject to
inspection by CRA at the point of origin. In addition, testing of backfill material will be
undertaken, if deemed necessary based on an assessment of the previous use of the site

of origin.

411 TRAFFIC MANAGEMENT

During the removal program, the movement of vehicles to and from the Site will be
managed, such that vehicles travel on pre-defined routes. These routes will be selected
in consideration of factors such as ease of travel and adequacy to support loads. In
addition vehicle movement will be scheduled to limit truck traffic to non-rush hour time
(i-e., not 0730-0900 and 1630-1800), if possible.
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5.0

PROJECT REPORTING AND COMMUNICATIONS

5.1 OVERVIEW
Project reporting will include the completion of weekly and monthly status reports

during the progress of the work, and a final report at the completion of the remediation
activities.

5.2 WEEKLY REPORTS

Weekly reports will be completed by Site personnel to document the progress of the
work activities, and will include the following, in summary format:

e activities undertaken each day;

e walkover survey results;

e description of depths and limits of excavation, and pertinent observations;
e description of material handling and stockpiling;

¢ sample collection details;

e disposal information;

e air monitoring information; and

e other relevant comments and details.

These reports will be completed in a standard format and will be retained in the Site
project file.

5.3 MONTHLY REPORTS

Monthly reports will be completed by the CRA project manager/ project engineer. The
monthly reports will include a written summary of the work performed. The monthly
reports will include:

e weekly report information;
e summary of monitoring/testing results;
e summary of relevant correspondence and discussions;

e identification of issues to be resolved; and
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o discussion of progress of work toward completion.

The monthly reports will be prepared by CRA and distributed to the U.S. EPA, the
client, and the remedial contractor.

5.4 FINAL PROJECT CONSTRUCTION REPORT

At the completion of the remediation activities, a final report will be completed. The
final report will provide a description of the activities undertaken and will summarize
all relevant technical information, including testing results and disposal information.
The report will serve as a record of the work completed and will be distributed to the
client and U.S. EPA.
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6.0

WORK PLAN APPROVAL CONDITIONS

6.1 OVERVIEW

U.S. EPA has been provided with ultimate Property development information, including
use descriptions and building renderings. U.S. EPA is aware that the Property is slated
for development as a mixed-use residential and commercial high-rise building. U.S.
EPA is aware that in order for the development of the Property to proceed as planned,
certain understandings, conditions, and protections must be met (or established) to
satisfy potential investors and lenders, as well as to establish a minimum “comfort level”
necessary to proceed with Property development activities.

6.2 WRITTEN APPROVAL

Upon negotiation and final determination of acceptability of this RA Work Plan, US.
EPA will provide written approval of same.

6.3 ULTIMATE PROPERTY USE CONFIRMATION

U.S. EPA hereby confirms, by its approval of this RA Work Plan, that if the activities
contemplated herein are performed to the reasonable satisfaction of U.S. EPA, the
Property may be developed for mixed residential / commercial use.

6.4 RCRA COMPLIANCE CONFIRMATION

U.S. EPA hereby confirms, by its approval of this RA Work Plan, that work
contemplated herein sufficiently addresses any potential outstanding issues under U.S.
EPA’s Resource Conservation and Recovery Act (RCRA) program.

6.5 PUBLIC AND ENVIRONMENTAL BENEFIT CONFIRMATION

US. EPA hereby confirms, by its approval of this RA Work Plan, that work
contemplated herein will provide significant public and environmental benefits.
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6.6 INTERGOVERNMENTAL
AGREEMENT CONSISTENCY CONFIRMATION

US. EPA hereby confirms, by its approval of this RA Work Plan, that the work
contemplated herein is consistent with any U.S. EPA intergovernmental agreements that
may encompass the Site (e.g.,, MOU with the IEPA, IDNS, City of Chicago, etc.).

6.7 COMPLIANCE WITH LAWS CONFIRMATION

U.S. EPA hereby confirms, by its approval of this RA Work Plan, that, to its knowledge,
the work contemplated herein is compliant with all applicable laws, guidance
documents, etc.
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7.0

AGENCY ASSURANCES AND ACKNOWLEDGEMENTS

7.1 OVERVIEW

As part of the overall thorium removal actions undertaken by the parties at the Site
pursuant to this RA Work Plan, US. EPA has agreed to provide certain written
assurances and acknowledgements upon successful completion of said removal actions
to US. EPA’s reasonable satisfaction. These assurances and understandings are
reflected below. U.S. EPA understands and agrees that in order for development
activities to move forward following successful completion of the activities referenced in
this RA Work Plan, time is of the essence and that the written assurances reflected below
must be issued and finalized within 60 days of approved completion of the activities
specified herein.

7.2 WRITTEN VERIFICATION OF INNOCENT LANDOWNER STATUS

ALFRED E. D’ANCONA AND LAWRENCE R. LEVIN, TRUSTEES OF THE ALFRED E.
D’ANCONA III TRUST, U/W/O HENRY R. LEVY and ALFRED E. D’ANCONA III and
TERRI R. D’ANCONA, TRUSTEES OF THE H. RICHARD D’ANCONA CHILDREN’S
TRUST, DATED JUNE 3, 1994 (herein collectively referred to as “D’Ancona”) is the fee
owner of the Property.

On January 28, 2003, D’Ancona, through its attorneys, provided U.S. EPA with a
historical, factual, and legal analysis establishing that D’Ancona is what is commonly
referred to as a “innocent landowner” pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act (“CERCLA") exception under 42 U.S.C. §
9607(b)(3). Upon successful completion of the activities referenced in this Removal
Action Work Plan, US. EPA agrees to promptly issue a written verification that
D’Ancona: (i) has established, by a preponderance of the evidence, the elements under
42 U.S.C. § 9607(b)(3) of CERCLA,; (ii) has established that no “contractual relationship”
exists for the purposes of 42 U.S.C. § 9607(b)(3) pursuant to 42 U.S.C. § 9601(35)(A)(iii);
(iii) is not liable for any cleanup obligations at the Site that might be imposed under
CERCLA based upon (i) and (ii) above; and (iv) is entitled to all recognized protections
provided as a result of its confirmed status as an “innocent landowner” under 42 U.S.C.
§ 9607(b)(3), including protection against third-party CERCLA - related actions (either
direct or based upon contribution). Said written verification will initially be issued by
U.S. EPA in draft form similar to that included under Appendix H hereto, for review
and comment by the parties to this RA Work Plan prior to issuance of the final
verification.
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7.3 WRITTEN VERIFICATION OF
BONA FIDE PROSPECTIVE PURCHASER STATUS

Fairbanks Development Associates (“FDA”) is the Site’s developer and will obtain
ownership of Property either prior to or upon completion of the activities specified in
this RA Work Plan. Prior to transfer of said property, FDA (and D’ Ancona) undertook
various environmental and radiological investigations at the Site, including, in part, the
following: (i) Phase I Environmental Site Assessment (ASTM E1527-00)(dated January
2003); (ii) A Limited Property Investigation Report (Radiological Walkover Survey and
Soil Sampling)(dated December 4, 2002); and (iii) Radiological Soil Boring Investigative
Data Report and CD ROM containing Gamma Monitoring Contours (August 30, 2003).

Upon successful completion of the activities referenced in this RA Work Plan, U.S. EPA
agrees to promptly issue a written verification that FDA: (i) has established, by a
preponderance of the evidence, that it is a “Bona Fide Prospective Purchaser” as defined
at 42 U.S.C. § 9601(40); and (ii) is not subject to CERCLA liability as an owner or
operator pursuant to 42 U.S.C. § 9607(r)(1). Said written verification will initially be
issued by U.S. EPA in draft form similar to that included under Appendix I hereto, for
review and comment by the parties to this RA Work Plan prior to issuance of the final
verification of FDA’s Bona Fide Prospective Purchaser status.
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8.0

FINAL REPORT AND CLOSURE LETTER REQUIREMENTS

8.1 OVERVIEW

As stated in Section 5.4 above, a Final Report will be completed and submitted to U.S.
EPA following completion of the activities reflected in this RA Work Plan. By its
approval of this RA Work Plan, U.S. EPA agrees that it will review the Final Report on
an expeditious manner and, upon reasonably concluding that the removal action work
at the Site has been completed in accordance with the requirements of this RA Work
Plan, will prepare a draft Closure Letter for the Site for review by the parties hereto, who
will given an opportunity to comment on and suggest revisions to said Closure Letter.

8.2 CLOSURE LETTER THRESHOLD REQUIREMENTS

U.S. EPA has been informed and understands that any Closure Letter issued for the
Property following the successful completion of the activities specified in this RA Work
Plan will require certain minimal threshold requirements in order for subsequent
Property development activities to proceed. These minimal threshold requirements are
reflected below.

8.3 NO DEED RESTRICTIONS, CONDITIONS, OR LIENS

Any Closure Letter issued by U.S. EPA for the Site following completion of activities
conducted pursuant to this RA Work Plan, and following U.S. EPA’s approval of the
Final Report relating to said activities, shall not contain any deed restrictions, liens,
property use conditions, or any other limitation which would impact or impede
contemplated Property development activities. To the extent U.S. EPA has incurred past
costs associated with Site investigation or remedial activities, said past costs must be
addressed and resolved to U.S. EPA’s reasonable satisfaction prior to the issuance of
said Closure Letter. U.S. EPA understands and agrees that a clean property title will be
required to support contemplated Property development activities.

8.4 REMOVAL ACTION COMPLETION CONFIRMATION

Any Closure Letter issued by U.S. EPA for the Property following U.S. EPA’s approval
of the Final Report will include a statement that the activities undertaken by the parties
at the Site were performed in accordance with the requirements of the RA Work Plan,
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and that U.S. EPA has reviewed and approved the Final Report, including the findings
and conclusions contained therein.

8.5 CLOSURE LETTER REVIEW

Any Closure Letter issued by the U.S. EPA will be initially issued in draft form to the
parties hereto, who will be given an opportunity to make comments and negotiate
reasonable edits and revisions to same.

8.6 TIME IS OF THE ESSENCE

U.S. EPA agrees that time is of the essence in issuance of the final Closure Letter for the
Property following U.S. EPA’s approval of the Final Report. U.S. EPA hereby agrees, by
its approval of this RA Work Plan, that it shall expedite issuance of the original draft
Closure Letter following its approval of the Final Report, and will also consider and
turn-a-round subsequent drafts so that the final Closure Letter will be issued as
expeditiously as possible.
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DEC-21-8@ 13:57 FROM: 1D

WD Sy
- 3 >
w H UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

——’d REGION 5

- 77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590
REPLY TO THE ATYENTION OF

N TS QAT SE-5J
VIA FAC B 12) 3A0-
AND U.S, MAIL

Mr. Alfred D'Ancona

D'Ancona and Company

111 West Jackson Street, Suite 1044
Chicago, Illinois €0804

RE; Walkover Survey of Parking Lot at 245 East Ohio, Chicago,
Illiineis

Dear Mr. D'Ancona:

On September 28-25,2000, U.S. EPFA conducted a radjation walkover
survey of your parking lot at 245 East Ohio to determine whetherxr
there were any elevated radiation readings at the surface that
might indicate the presence of subsvrface radioactive materials.
There were elevated reedings in three locationa. One of these is
o distinctly elevated from background levals and is towards the
wedt side of the lot, in the parking spaces near the building
wall. The other two seem to be small and are near the south-
center of the lot and on the southeast corner of the lot, along

the barricade.

Our procedure for conducting the walkover survey was to first
walk,” with the probe about € inches off the ground, the entire
area along parallel lines about 3 - 4 feet apart, assessing
background levels by looking at the lowest readings and looking
for spots and regioneg of elevated radiation levels. We then
took, for the record, 30 second counts, an contact with the
ground, at regular intervals (in the centaer of each parking space
and down the cencerline of the driveway) to quantify the exposure
environment. We also took readings at selected spots where
initial readings were distinct from background levelas.
Furthermore, we took exposure rate measurements around the hot
dog restaurant and in the attendants booth.

Readings ranged from 1,890 counte per 30 seconds to 4,225 counts
per 30 seconds. Spots along the west side reached as high as
16,061 counta per 30 seconds. All readings were on contact.
Exposure rate measurements ranged from § to € wicro-Roentgen per

hour.
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h g This survey indicates that radicactive material is present under

the asphalt in one area definitely and two other areas possibly.
The levels arocund the hot dog restaurant and in the attendanr's
booth are levels we consider normal background. None of these
areas pose an immediate health hazard but the risk for
contamination of people and equipment would rise appreciably if
the asphalt were removed. Shielding by the asphalt and any £1ill
will reduce count rates and emissions from any underlying
radiocactive material could be difficult or impossible teo detect.
Moreover, removing the asphalt covering and spreading the soil
over a larger area of the parking lot or to other locations could

greatly expand the area of concern

If you decide t¢ remove the asphalt, contact us prior to its
removal so that we may observe your radiation surveillance and
sampling for radionuclide identification and quantification or
take our own measurements and sampling. Radiation surveillance
should be conducted urder a health and safety plan with dieposal
of any vadicactive materials at a regulated digposal faeility. .

To help us better understand the conditione on this property, we
would appreciate being furnished a copy of the environmental -
report prepared by Schrack Environmental.

Specific detection equipment used during this survey were a probe
called a Bicron FIDLER Model G5 (S/N B089D), Ludlum Model 19 (8/N
66598), and the Ludlum Model 2221 purvey meter (S/N 115168).

These meters were calibrated on Fabruary 2, 2000, and February 3,

g 2000, respectively.

If you would like to discuse this matcer further, please contact
me ar (312) B8B6-3601, or Fred Micke, On-Scene Coordinaror, at
(312) 8B6-51233, or Larry Jengen, Health Phyaicist, at (312) 8s8e6e-
5026. Please direct any legal guestions to Mary Fulghum,
Associate Regional Counsel, at (312) B86-46B3,

Sincerely,

7/%‘4/»3!@%

Verneta Simon
on-Scene Coordinator

cc: Naren Prasad, City of Chicago - Department of Environment
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s 8615 W. Bryn Mawr Avenue, Chicago, lllincis 60631-3501

Telephone: 773-380-9933 Facsimile: 773.380-6421
St g%lggosglggé-aovens —| www.CRAworid.com

December 4, 2002 Reference No. 017770

VIA :
OVERNIGHT COURIER

Mr. Fred Micke

U. S. Environmental Protection Agency
Superfund Division Region 5
Emergency Response Branch

77 West Jackson Boulevard ~ SE-5]
Chicago, Illinois 60604

Dear Mr. Micke:
Re:  Property Investigation

Real Property Located at Fairbanks & Ohio
Chicago, Illinois

On behalf of Draper & Kramer, the prospective purchaser and the current property owner,
Conestoga-Rovers & Associates (CRA) completed a limited Property investigation at the
property located at 245 East Ohio in Chicago, Illinois (Property). The purpose of the Property
investigation was to evaluate the Property from the perspective of assessing subsurface
radiation relative to naturally occurring background radiation levels in local unimpaired soils.
The most likely source of levels in excess of background could be due to the presence of
thorium. The Property is located near the Lindsay Light Superfund Site and Lindsay Light II
Site where soils containing levels of radioactive thorium have been reported. The primary
objective of the limited Property investigation was to determine if soils beneath the Property
contained concentrations of radioactive thorium above clean-up levels established by the
United States Environmental Protection Agency (USEPA) for the neighboring Sites.

The Property is currently an active pay parking lot located in the Streeterville area of
Downtown Chicago. The Property is bounded by East Ohio Street to the north, Fairbanks Court
to the east, East Grand Avenue to the south and a high-rise condominium building to the west.

In brief, CRA's investigation confirmed the presence of radioactive thorium in the soil in at least
one location beneath the Property at levels above the clean-up level established by the USEPA
for the neighboring sites. The following discussion summarizes the activities completed during
the investigation and presents the data obtained.

Work Scope

A4 Field activities associated with the limited Property investigation were conducted on
February 9, 2001. Investigative activities completed consisted of the following:

REGISTEATD COMPANY
EQUAL EMPLOYMENT OPPORTUNITY EMPLOYER
ISO 9001

Worldwide Engineering, Environmental, Construction, and IT Services
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» completion of a surficial walkover survey of the Property;

 installation and sampling of four soil borings at locations where elevated radiation levels
were measured during the walk over survey;

¢ down-hole measurement of radiation levels within the completed soil borings; and

» analysis of one soil sample using high-resolution gamma spectroscopy to identify and
measure radiation levels.

RSSI of Morton Grove, Illinois was retained by CRA to provide radiation measurements during
the Property investigation. Mid-American Drilling Services Inc. of Elburn, Illinois was retained
by CRA to provide drilling services.

Walkover Survey

The walkover radiation survey was conducted early in the morning when the parking lot was
nearly empty. The survey was conducted using a thallium-doped sodium iodide detector

Y connected to a Ludlum Model 193 radiation meter. This meter is designed to detect low level
gamma energies emitted from thorium or thorium-like elements. During the survey, the probe
of the meter was positioned within inches of the asphalt surface with the detector directed
downwards towards the ground. The meter, as used, is capable of generally measuring
radiation levels from the surface to a maximum depth of two to three feet below grade
depending on subsurface soil conditions.

An approximate nine-foot grid pattern was established across the Property. The walkover
survey consisted of walking the grid pattern along the north and south orientation across the
Property and measuring and recording the meter reading at each grid intersection. Additional
measurements were taken between the grid intersections. A general background radiation level
of 2,000 counts per minute (cpm) was measured across the Property.

Results from the walkover survey are summarized on Table 1. Radiation levels across the
Property ranged form 2,000 to 8,500 cpm. An initial review of the data, identified nine areas of
the Property which indicated areas of potential radiation anomalies. These areas were generally
located at the grid intersections identified as Q10, O13, J12, D13, D12, C9, B3, G8, and O7.

Figure 1 presents a contour map of the radiation measurements recorded during the walkover
survey. This figure graphically illustrates radiation intensities immediately above the asphalt

cover across the Property.

hd A total of four soil borings (SB-B3, SB-8G, SB-Q10, and SB-D131/2) were advanced to measure
radiation levels along the vertical profile of the open borehole. Soil boring maximum depths
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ranged from 7 to 11 feet below groundsurface (bgs). Soils borings were advanced using a rotary
drill rig equipped with 4-3/4-inch hollow stem augers. Continuous split-spoon samples were
collected during borehole advancement. Collected soil samples were inspected by a CRA
geologist and described in accordance with the Unified Soil Classification System (USCS). Soil
boring stratigraphic logs are provided in Attachment A.

Upon completion of the soil boring, a section of two-inch diameter PVC well casing was
lowered into the borehole and the HSAs were retracted leaving the PVC casing in-place. An
RSSI Health Physicist then measured radiation levels at one-foot intervals within the casing
installed within the soil boring. Borehole radiation measurements were taken using a 1" x 1"
sodium iodide meter probe attached to a Ludlum Model 2241 radiation meter. This meter, as
used, is capable is capable of measuring radiation levels in the soil in a radius of approximately
one to two feet around the soil boring. RSSI was only capable of measuring downhole radiation
levels in soil boring SB-B3 and in a portion of soil boring SB-G8 before moisture caused an

- electrical short in the instrument. Once the measurements were completed, the PVC casing was
removed from the borehole and used at the next soil boring location. Boreholes were backfilled-
with soil cutting, bentonite chips and capped with an asphalt patch.

Results from the downhole radiation survey are provided in RSSI's report provided in
Attachment B. Downhole measurements in excess of twice the background levels were
recorded near the surface at soil borings SB-B3 and SB-G8.

Soil Analysis

Three soil samples where retained for analyses from soil boring SB-D13-1/2. This location
represented the area with the highest reading measured during the walkover survey. The soil
sample collected from the 1-3 foot bgs interval was analyzed by RSSI using high-resolution
gamma spectroscopy.

RSSI's analytical report for the sample analyzed is included in Attachment B.

The USEPA has relied upon a soil radium standard for uranium and thorium sites codified at
Part 40, Title 192 of the Code of Federal Regulations (40 CFR 192). This standard is 5 picocuries
per gram (pCi/g) of total radium (radium-226 plus radium-228) over background. The USEPA
set the background radium level in the area at 2.1 pCi/g. Therefore the USEPA clean-up level is
5+ 2.1 pCi/gor 7.1 pCi/g. Analytical results from RSSI on the soil sample collected from the
1-3 foot bgs interval of SB-D13 % detected the surrogates for radium-226 at 152 pCi/g and
radium-228 at 433 pCi/g for a total of 585 pCi/g.
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Conclusions

Results from the limited investigation completed at the Property have confirmed the presence
of radioactive thorium in the soil in at least one location beneath the Property at levels above the
clean-up level established by the USEPA. Moreover, the results of the surface survey indicate
the presence of radioactivity above anticipated background conditions at several locations.

If you have any questions, please call me at (773) 380-9933.

Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

o

Bruce Clegg

S BCC/lg/1
Attachments

c.c.:.  Mary Fulgham - United States Environmental Protection Agency (USEPA)
Mike Ohm, Bell, Boyd & Lloyd
Carl Peterson, Draper & Kramer
Thomas Carey, Bell, Boyd & Lloyd
Wilson P. Funkhouser, Funkhouser Vegosen Liebman & Dunn Ltd.
Walter Pochron, CRA
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SURFICTAL RADIATION SURVEY RESULTS
REAL PROPERTY LOCATED AT FAIRBANKS OHIO

CHICAGO, ILLINOIS
E-9 E-18 E-27 E-36 E-45 E-54 E-63 E-72 E-81 E-90 E-99 E-108 E-117 E-126
SE Comer 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 0 2000 2200 2300 2200 2000 2000 2000 2200 2200 2200 2200 3000 2200
N--9 A 2100 2700 2300 2300 2200 2000 2200 2000 2000 2000 2300 2500 3000 2300
N-18 B 2000 2300 3000 2300 2400 2400 2300 2000 2200 2200 2400 2300 2900 2800
N-27 C 2000 2400 2000 2700 2200 2400 2200 2400 2900 2900 2400 2700 3500 3000
N-36 D 2400 2200 2300 2000 2000 2500 2300 2500 2500 2500 2400 3300 4200* 3000
N-45 E 2400 2200 2000 2200 2200 2200 2400 2500 2400 2400 2500 2300 5900 3200
N-54 F 2300 2200 2000 2000 2000 2200 2200 2300 2600 2600 2700 2300 3000 3000
N-63 G 2000 2500 2400 2000 2200 2300 2000 2700 2600 2600 2400 2400 2700 3400
N-72 H 2000 2300 2200 2000 2200 2400 2200 2300 2300 2300 2600 2700 3600 3800
N-81 1 2000 2000 2000 2200 2200 2000 2300 2400 2400 2400 2600 2300 3000 2800
N-90 J 2000 2200 2300 2000 2000 2000 2200 2500 2800 2800 2400 2800 2900 2800
N-99 K 2000 2000 2200 2000 2000 2200 2300 2000 2300 2300 2300 2500 3000 2600
N-108 L 2000 2000 2000 2000 2000 2300 2000 2000 2300 2300 2200 2200 2400 2500
N-117 M 2000 2000 2000 2000 2000 2000 2400 2300 2200 2200 2200 2300 2700 2400
N-126 N 2000 2000 2000 2200 2000 2000 2500 2300 2200 2200 2200 2200 3100 3300
N-135 (0] 2200 2300 2300 2000 2000 2200 2400 2400 2500 2500 2500 2300 4000 3800
N-144 P 2000 2300 2000 2000 2000 2200 3000 2500 2500 2500 2400 2400 3000 3200
N-153 Q 2300 2200 2000 2000 2000 2000 2700 2800 2800 2800 2700 2400 3300 3500
N-162 R 2200 2000 2000 2000 2000 2000 2400 2200 2800 2800 2500 2600 2800 3000
N-171 S 2000 2200 2000 2000 2000 2200 2300 2200 2500 2500 2200 2300 2500 2600
N-180 T 2000 2000 2000 2000 2000 2000 2300 2000 2400 2400 2300 2300 2300 2400
N-189 w 2000 2000 2000 2000 2000 2300 2200 2200 2400 2400 2300 2300 2400 2300
N-198 X 2000 2000 2000 2000 2000 2400 2000 BLD' BLD BLD 2000 2200 2300 2500
N-207 Y 2000 2000 2000 2000 2000 2000 BLD BLD BLD 2200 2000 BLD BLD

'BLD = Building

*Reading of 8500 cpm five feet to the north

CRA 17770Lieb1-T1

Readings in counts per minute (cpm)
Background approximately 2,000 cpm
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STR.

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770
CLIENT: FAIRBANKS & OHIO
LOCATION: CHICAGO, ILLINOIS
ORILLING CONTRACTOR: MID AMERICA DRILLING

SRAPHIC AND INSTRUMENT@) ON LOG
(OVERBURDEN) |

HOLE DESIGNATION: SB-B3
DATE COMPLETED: FEBRUARY 8, 2001
DRILLING METHOD: 4 1/4" HSA
CRA SUPERVISOR: W.POCHRON

DRILLER:

(cL-01)
Page 1 of 1

DEPTH
tt. BGS

STRATIGRAPHIC DESCRIPTION § REMARKS

ELEV.
tt. AMSL

_ MONITOR
INSTALLATION

SAMPLE

NUMBER

PID
(ppm)

STATE
‘N' VALUE

—2.5

Asphait & Gravel

Fill Sand & Gravel, black, moist

bricks, dark brown, moist

- brick fragments

CL-CLAY, some sand, little gravel, trace of

(FILL)

fragments, dark brown to

SP-SAND, some clay, litlle gravel and brick

gray, wet, (FILL)

brown, moist

SP-SAND, fine to medium grained, little gravel,

END OF HOLE @ 11.0ft BGS
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STR@ 3RAPHIC AND INSTRUMENT@) ON LOG
~ (OVERBURDEN)

HOLE DESIGNATION: SB-(G8
DATE COMPLETED: FEBRUARY 9, 200!
DRILLING METHOD: 4 1/4" HSA
CRA SUPERVISOR: W. POCHRON

PROJECT NAME: FAIRBANKS & OHIO

PROJECT NUMBER: 17770

CLIENT: FAIRBANKS & OHIO

LOCATION: CHICAGO, ILLINOIS

DRILLING CONTRACTOR: MID AMERICA DRILLING

DRILLER:

{cL-02)
Page 1 of |

DEPTH
ft. BGS

STRATIGRAPHIC DESCRIPTION & REMARKS

ELEV.
ft. AMSL

~ MONITOR
INSTALLATION

SAMPLE

NUMBER

PID
(ppm)

STATE
'N' VALUE

Asphalt & Gravel

SP-SAND, little gravel, trace of silt and bricks,
glass, brown, dry, (FILL)

- little clay, dark bro_wn

- bricks, and rubble

SP-SAND, medwum to fine grained, gray, moist

END OF HOLE @ 11.0ft BGS
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PROJECT NAME: FAIRBANKS & OHIO

PROJECT NUMBER: 17770

CLIENT: FAIRBANKS & OHIO

LOCATION: CHICAGO, ILLINOIS

DRILLING CONTRACTOR: MID AMERICA DRILLING

STRAJ *RAPHIC AND INSTRUMENT@) ON LOG
(OVERBURDEN)

(CL-03)
Page 1 of 1

HOLE DESIGNATION: SB-D-13 1/2
DATE COMPLETED: FEBRUARY 8, 2001
DRILLING METHOD: 4 1/4" HSA
CRA SUPERVISOR: W. POCHRON

DRILLER:

RFEE’; STRATIGRAPHIC DESCRIPTION § REMARKS

ELEV.
ft. AMSL

MONITOR
INSTALLATION

SAMPLE

NUMBER

PID
(ppm)

STATE
N’ VALUE

Asphalt & Gravel

Gravel § Rubble FILL

SP-SAND, littie clay, gravel, bricks, fragments,
dark brown, (FILL)

2.5

SP-SAND, light to medium gray, fine grained,
metallic color, (FILL)

END OF HOLE @ 7.0ft BGS
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NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




STR@ SRAPHIC AND INSTRUMENT) ON LOG

(CL-04)

(DVERBURDEN) Page 1 of |
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-Q10
PROJECT NUMBER: 7770 DA_TE COMPLETED: FEBRUARY 9, 2001
CLIENT: FAIRBANKS & OHIO ORILLING METHOD: 4 1/4" HSA
LOCATION: CHICAGO, ILLINOIS CRA SUPERVISOR: W.POCHRON
DRILLING CONTRACTOR: MID AMERICA DRILLING DRILLER:
DEPTH ELEV. ~ MONITOR SAMPLE
f1. BGS STRATIGBAPHIC DESCRIPTION § REMARKS £1. AMSL INSTALLATION - » "g
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I. INTRODUCTION

During the early 20th century, radiocactive material was used in
industrial operations between Illinois Street and Grand Avenue
east of Michigan Avenue. Use of this material led to known soil
contamination in areas near the subject site. Because of
concerns of possible contamination, a survey was performed at
247 E. Ohio Street in Chicago on February 9, 2001 to determine
whether the site was contaminated with residual radioactive
material. The US Environmental Protection Agency (EPA) has an
action level of 5 pCi/g of Ra-226 and Ra-228 activity above
background concentrations, which are assumed to be 2.1 pCi/g.

II. METHODOLOGY

The survey area was an asphalt-covered parking lot with three
small buildings located at the edges of the lot. Above-ground .
radiation level measurements were performed by passing a side
shielded 2 inch by 2 inch thallium doped sodium iodide (NaI(T1))
detector over the survey area. The detector was positioned about
3 inches from the ground surface during the survey. The detector
was connected to a Ludlum 193 ratemeter (serial number 1439080.)
Measurements were recorded in the intersection of every
approximate nine foot grid node. An RSSI employee took :
measurements and a Conestoga-Rovers & Associates (CRA) employee

recorded the data.

Down hole survey measurements were performed in two locations by
placing a 1-inch by 1l-inch Nal(Tl) detector connected to a

Ludlum 2241 scaler (serial number 116442) in boreholes, bored by
a CRA contractor, at one foot intervals to an eleven foot depth.

Three soil samples were collected from one borehole for gamma
spectroscopy using a high purity germanium (HPGe) detector. The
borehole was located in the area where the highest surface
measurement was observed. One sample was analyzed (the sample
from 1 to 3 foot depths) because it was the sample least likely

to be homogenized.



III. RESULTS

The background radiation level with the Ludlum 193 and the 2-
inch by 2-inch sodium iodide detector was 2,000 counts per
minute (cpm). The survey results are shown on the attached Table
1 compiled by CRA. Several areas on the site had radiation
levels significantly above background. The most elevated areas
were along the western edge of the property. The highest reading
was 8,500 cpm, measured between areas D13 and El13. The
measurement was approximately 41 feet from the south sidewalk

- and approximately 19 feet from the brick wall. -

Down hole measurements were made with the l-inch by 1-inch
detector and the Ludlum 2241 at two different locations, B3 and
G8. The results of these measurements are summarized in Table 2.
"Borehole G8 readings could not be made at the surface and one
and two foot depths because the equipment malfunctioned due to

the heavy rain.

Table 2 Down Hole Measurement Results

Depth Hole B3 . Hole G8

(cts in 1 min) (cts in 1 min)
surface _ 1565 -
1 ft 4019 -
2 ft . 2576 -
3 ft 3504 3948
4 ft 3487 3484
5 ft 2418 2523
6 It 2070 2421
7 It 1946 2285
8 ft 2020 1768
9 ft 1924 1692
10 £t 1513 _ 1633
11 ft 1667 1599

Gamma spectroscopy was performed on one soil sample taken from
the area with the highest surface reading. The Final Activity
Report for the analysis is attached. The sample was counted for
one hour and analyzed for the naturally occurring thorium,
uranium, and actinium series and potassium-40. Actinium-228 is
used as a surrogate for Radium-228 in the thorium series. Lead-
214 is used as a surrogate for Radium-226 in the uranium series.
The concentration of Ac-228 and Pb-214 are equal or approaching
the concentrations of Radium-228 and Radium-226 in the soil



depending upon equilibrium. The results of the gamma
spectroscopy analysis are summarized below in Table 3.

Table 3 Gamma Spectroscopy Results

Sample Location Ac-228 Pb-214 — Total
(RSSI ID Number) (pCi/g) . (pCi/g) (pCi/g)
D13 (010359) - 433 152 - 585

IV. CONCLUSIONS

The resulte of the surface survey show evidence of
concentrations of radioactivity above normal background levels
at a number of locations. The down hole measurements were
elevated above levels usually attributed to naturally occurring
radiocactive material or rubble in the soil. Moreover, the gamma
spectroscopy results show concentrations of radium-226 and
radium-228 surrogates in excess of the EPA‘s action level of 7.1

pCi/g.



RSSI High Resolution Gamma Spectroscopy Analysis
Quantum Technology
GDR_C Version 6.0

T T T i 2 Pt A P Lt 2 2 3 - F F 3 F F F 2 3 F F 2 4 3 3 F 2 8 2 2 2 2 F 3 2 2 3 4 b 2 24 4 4 1 3 a2 2 4 2

Sample ID : D-13 .010359

e = > A - . =P M WP m e e TR e e T e T 4 e e = = e e e T AP M e e B e e =R - M M e R S e ST - e W AR R TR e T e T W o

Sample Size . . . . . . . 5.93e+4002 g | Spectrum File . . h:\pcaspec\010359.spm

Sampling Start. . . . .00-00-00 00:00 | Counting Start. . . . . 00-00-00 00:00

Sampling Stop . . . . .00-00-00 00:00 | Live Time . . . . . . . . . - 2229 Sec

Current Date. . . . . .00-00-00 00:00 | Real Time . . . . . . . . . | 0 Sec
Detector #: 0

Energy(keV)= 0.00 + 0.250*Ch + 0.00e+000*Ch”2 + 0.00e+000*Ch"3 00-00-00 00:00

FWHM(keV) = 2.00 + O0.000*En + 0.00e+000*En“2 + 0.00e+000*En™3 00-00-00 00:00
Where En = Sgrt (Energy in keV)

e e - L = R N TR e e e R e e e e e SR G e e e e M S e MR M R T W T R M N e e e WM E e e e e

Sensitivity . - . . . . . . . . 2.00 | Search Start / End. . . . . 0 / 8181
Sigma Multiplier. . . . . . . . 1.00 | -

==============================================================8=======’=======-
RSSI High Resolution Gamma Spectroscopy Analysis
===================================B===================3=======================
Quantum Technology
GDR_C Nuclide Activity Summary
=======’============’======-===========================8===’=a=================

Sample ID: D-13 010355

Sample Size . . . . . . . 5.93e+002 g | Spectrum File . . h:\pcaspec\010359.spm
Sampling Start. . . . .00-00-00 00:00 | Counting Start. . . . . 00-00-00 00:00
Sampling Stop . . . . .00-00-00 00:00 | Buildup Time. . . . . . . 0.00e+000 Hrs
Current Date. . . . . .00-00-00 00:00 Decay Time [OFF]. . . . . 0.00e+000 Hrs
Efficiency File.h:\gdr\eff\500mar.eff Library File. . . h:\gdr\1ib\UThAcK.lib
iD. . . . « « +» « « .500 ml Marinelli ID. . . .U, Th, & Ac Natural Series + K
Eff.= 1/(7.31e-002*En"-2.40e+000 + 7.89e+001*En"8.95e-001] 02-01-01 12:00
Gamma Fraction Limit >= . . . 10.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.0

e - - = > - % e e = - . e T e e R e e . e EmE— ... - —-————— -

FINAL ACTIVITY REPORT
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Fr-223 Average: 5.27e-004 +-6.72e-006 3.63e-001 2 of 5
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Mr. Michael Ohm

Bell Boyd & Lloyd

Three First National Plaza
70 West Madison Street
Suite 3300

Chicago, Illinois 60602-4202

Mr. Wilson Funkhouser

Funkhouser Vegosen Liebman & Dunn Ltd.
Suite 2410

55 West Monroe Street

Chicago, Illinois 60603-5008Chicago, Illinois
Gentlemen:

Re:  Subsurface Investigation
247 East Ohio
Chicago, lllinois

On behalf of Draper & Kramer, Inc. and D'Ancona & Company, Conestoga-Rovers & Associates
(CRA) completed a limited Subsurface investigation at the property located at 247 East Ohio in
Chicago, Illinois (Property). The purpose of the investigation was to evaluate the Property from
the perspective of assessing subsurface radiation relative to naturally occurring background
radiation levels in local unimpaired soils and to evaluate the potential volume of soil containing
elevated radiation levels. The presence of soils containing elevated levels of radioactive
thorium on the Property was confirmed during a previous investigation completed by CRA on
February 9, 2001.

The Property is located near the Lindsay Light Superfund Site and Lindsay Light II Site where
soils containing radioactive thorium have been previously reported. The primary objective of
the limited Property investigation was to delineate radioactive thorium that exists above the
cleanup level established by the United States Environmental Protection Agency (USEPA) for
the neighboring Sites. The Property is currently an active pay parking lot located in the
Streeterville area of Downtown Chicago. The Property is bounded by East Ohio Street to the
north, Fairbanks Court to the east, East Grand Avenue to the south, and a high-rise
condominium building to the west.

EQUAL EMPLOYMENT OPPORTUNITY EMPLOYER
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In brief, results from CRA's investigation suggest that the presence of radioactive thorium at
levels above the cleanup level established by the USEPA may predominate in two areas located
within the western third of the Property. The following discussion summarizes the activities
completed during the investigation and presents the data obtained therefrom.

PREVIOUS INVESTIGATION

Field activities associated with the initial Property investigation were conducted on February 9,
2001. Investigative activities completed consisted of the following:

e completion of a surficial survey of the Property;

¢ installation and sampling of four soil borings at locations where elevated radiation levels
were measured during the walkover survey;

e downhole measurement of radiation levels within the completed soil borings; and

¢ analysis of one soil sample using high-resoluﬁon gamma spectroscopy to identify and
measure radiation levels.

Results from this investigation confirmed the presence of radioactive thorium in the soil at
levels above the cleanup level established by the USEPA for the Lindsay Light Site.

SCOPE OF WORK

Field activities associated with the supplemental Property investigation were conducted during
the week of April 16, 2001. Investigative activities completed consisted of the following:

e installation and sampling of 59 soil borings at locations where elevated radiation levels were
observed during the walkover survey and at subsurface areas anticipated to be disturbed by
Draper & Kramer's development of the Site;

¢ downhole measurement of radiation levels within the completed soil borings;

¢ analysis of 94 soil samples using high-resolution gamma spectroscopy to identify and
measure radiation levels; and

o surveying of the completed soil boring locations.
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RSSI of Morton Grove, Illinois was retained by CRA to provide downhole radiation
measurements and sample analyses during the Property investigation. Mid-America Drilling
Services, Inc. of Elburn, Illinois was retained by CRA to provide drilling services. Bollinger,
Lach & Associates, Inc. of Oak Brook, Illinois was retained by CRA to provide surveying
services.

Soil Borings

A total of 59 soil borings (SB-1 through SB-59) were advanced to measure radiation levels along
the vertical profile of the open borehole. Soil boring maximum depths ranged from 11 to 13 feet
below ground surface (bgs). Soils borings were advanced using a rotary drill rig equipped with
4 1/4-inch inside diameter hollow stem augers (HSA). Continuous split-spoon samples were
collected during borehole advancement. Collected soil samples were inspected by a CRA
geologist and described in accordance with the Unified Soil Classification System (USCS). Soil
samples were retained in resealable plastic bags for possible analysis. Soil boring stratigraphic
logs are provided in Attachment A.

Figure 1 illustrates the locations of the supplemental investigation soil borings completed
during April along with the February initial investigation soil borings. This figure also
illustrates estimated approximate locations of subsurface areas anticipated to be disturbed by
Draper & Kramer's development of the Site! (basement structures and caissons/building
footings indicated by the figure provided previously to CRA by Bell, Boyd & Lloyd LLC).

Borehole Logging

Upon completion of the soil boring, a section of 3-inch diameter polyvinyl chloride (PVC) well
casing was lowered into the borehole and the HSAs were retracted, leaving the PVC casing in
place. An RSSI Health Physicist then measured radiation levels at 1-foot intervals within the
casing. Borehole radiation measurements were taken using a 2" x 2" sodium iodide detector
attached to a Ludlum Model 2241 survey meter. This equipment, as used, is capable of
measuring radiation levels in the soil in an approximate 2 to 3-foot radius around the soil
boring. Therefore, the presence of radioactive materials in soils located outside of this 2 to
3-foot radius would likely not be detected. Once the measurements were completed, the PVC
casing was removed from the borehole and used at the next soil boring location. Boreholes
were backfilled with soil cuttings and bentonite chips and then capped with an asphalt patch.

1 Since surveyed drawings were unavailable from Draper & Kramer, CRA utilized a "best guess"
approach to approximate development locations.
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Results from the downhole radiation survey are provided in RSSI's report provided in
Attachment B.

Soil Analysis

A total of 95 soil samples were retained for analyses from soil borings. Soil samples were
analyzed by high resolution gamma spectroscopy using a high purity germanium (HPGe)
detector. Soil samples were counted for 1 hour and analyzed for the thorium, uranium, and
actinium series and potassium-40. Actinium-228 (Ac-228) is used as a surrogate for radium-228
(Ra-228) in the thorium series. Lead 214 (Pb-214) is used as a surrogate for radium-226 (Ra-226)
in the uranium series. The concentration of Ac-228 and Pb-214 are equal or approaching the
concentrations of Ra-228 and Ra-226 in the soil. The USEPA has relied upon a soil radium
standard for uranium and thorium sites found in Part 40, Title 192 of the Code of Federal
Regulations (40 CFR 192). This standard is 5 picocuries per gram (pCi/ g) of total radium
(radium-226 plus radium-228) over background. The USEPA set the background radium level
in the area at 2.1 pCi/g. Therefore the USEPA cleanup level is 5 pCi/ g plus 2.1 pCi/g or

7.1 pCi/ g at the neighboring Sites.

Surveying

The locations of the completed soil boring were surveyed with respect to vertical and horizontal
control. Soil boring survey measurements were referenced to the coordinate system used on the
Plat of Survey drawing (National Survey Services, Inc. survey no. N-11759 dated February 10,
1993) provided to CRA by Draper & Kramer on January 30, 2001.

INVESTIGATION RESULTS

Site Stratigraphy

Descriptions of the soil stratigraphy beneath the Property are provided on the stratigraphic logs
provided in Attachment A. In general, two main stratigraphic units were encountered within
the upper 13 feet of soil beneath the Property. The first unit consists of fill material that was
encountered in all of the soil borings. The fill material consists mainly of silt, sand, and clay
with varying amounts of gravel. In addition, the fill material also contain varying amounts of
rubble consisting of brick fragments, concrete and minor amounts of slag, coal, glass, and wood.
Significant amounts of brick and concrete rubble were encountered in numerous soil borings
and resulted in poor to no sample recovery in the split-spoon samples collected from these
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intervals. This poor sample recovery may have affected the analytical results (i.e., provided a
low bias in affected samples) from samples collected from these intervals. Fill material was
encountered just below the asphalt/gravel cover layer and extended to depths ranging from
approximately 7.5 to 10.8 feet below ground surface (bgs). At soil boring SB-11, a 3 to 5-inch
thick layer of fine-grained silver/ gray sand was encountered. This sand exhibited high
radiation levels and is believed to possibly be thorium tailings.

The fill material was underlain by native sand. The sand consisted mainly of fine-grained dense
sand that was tan or gray in color. However, sand containing varying amounts of medium and
coarse sand grains was also encountered across the Property.

Groundwater was not encountered in any of the soil borings.

Downhole Measurements

As discussed previously, RSSI measured downhole radiation levels at 1-foot intervals within the
soil borings. Downhole radiation level measurements are summarized in RSSI's report
provided in Attachment B. Downhole radiation measurements ranged from 5,645 counts per
minute (CPM) from the 8-foot interval of SB-28 to 2,239,317 CPM from the 2 foot interval of
SB-11. Figures 2 through 12 summarize and illustrate isopleth contours for the downhole
measurements recorded from the 1 through 11-foot bgs intervals, respectively. In general, it
appears that measurements between 5,000 and 12,000 CPM appear to represent native soils or
fill materials with only trace amounts of rubble (i.e., background levels). Measurements
between 12,000 and 40,000 CPM appear to represent fill material with increasing amounts of
rubble or soil in close proximity to possible thorium-impacted soils or soil containing trace
amounts of thorium impacted soils. Measurements of greater than 40,000 CPM are over four
times background and are suggestive of soil that may contain radioactive materials in excess of
7.1pCi/g.

As illustrated on Figures 2 through 12, there appear to be two areas along the western third of
the Property where elevated measurements were recorded. The smaller of these two areas
occurred at soil boring location SB-40. Radiation measurements above background were
recorded at the 1, 2 and 3 foot bgs intervals, with the highest level of 162,798 CPM measured in
the 2 foot bgs interval. The elevated radiation measurements in this area appear to be
somewhat limited to the upper 3 feet of soil.

The second and larger area of elevated radiation measurements occurred at soil borings SB-4,
SB-9, SB-11, SB-12, and SB-14. This area represents the same general area where soils containing
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radioactive thorium at levels above the cleanup level established by the USEPA were observed
during the February 2001 initial investigation. Elevated radiation measurements were recorded
at the 1 through 8-foot bgs intervals, with the highest level of 2,239,317 CPM measured in the
2-foot bgs interval of SB-11. This interval corresponds with the soil boring location and interval
where the seam of silver sand exhibiting elevated radiation reading was observed. The elevated
radiation measurements in this area appear to extend all the way to the native sand
encountered at depths of between approximately 7 and 9-feet bgs.

The depth at which elevated radiation measurements were recorded at the larger of the two
areas (soil borings SB-4, SB-9, SB-11, SB-12, and SB-14) suggests that a depression in the ground
may have been backfilled with soil/rubble containing thorium. Sanborn Maps from 1927 show
several small buildings on the Property.

Laboratory Results

RSSI's analytical report for the samples analyzed is included in Attachment B. As discussed
previously, the USEPA set the background radium level in the area at 2.1 pCi/g. Therefore the
USEPA clean-up level is 5 pCi/ g plus 2.1 pCi/g or 7.1 pCi/ g.

Analytical results from RSSI are summarized on Table 1. Laboratory results indicate levels
above 7.1 pCi/ g in eight soil samples collected from six soil borings (5B-4, SB-9, SB-11, SB-12,
SB-14, and SB-40). The highest radiation measurement of 2,500 pCi/g was recorded from the
sample collected from the 1 to 3-foot bgs interval of SB-11. This soil sample contained the
fine-grained silver sand encountered at a depth of 1.5-feet bgs in SB-11. Laboratory results from
soil borings where poor sample recovery occurred due to the presence of rubble might not
accurately represent actual in-situ soil radiation levels within these intervals. Therefore,
laboratory results may have underestimated the actual number of locations where materials
containing levels of thorium above 7.1 pCi/g are located.

CONCLUSIONS

Results from the limited investigation completed at the Property have confirmed the presence
of radioactive materials in the soil in at least two areas along the western portion of the Property
at levels above the cleanup level established by the USEPA.

Again, thank you for selecting CRA. If you have any questions, please call me at (773) 380-9933.
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Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

Bruce Clegg

BCC/ko/1
Attachments

c.c..  Thomas Carey, Bell, Boyd & Lloyd
Alfred D'Ancona, III, Trustee, c/o D'Ancona & Company
Carl Peterson, Draper & Kramer
Walter Pochron, CRA

Reference No. 017770
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SUMMARY OF LABORATORY RESULTS

TABLE1

247 EAST OHIO
CHICAGO, ILLINOIS
RSSI
Sample Borehole Depth Ac-228 Pb-214 Total
NO. ID ftbgs' pCig® pCi/g pCi/g

011294 SB-1 1-3 0 2.000 2.0
011295 SB-1 7-9 0 3.000 3.0
011296 SB-2 1-3 0 1.560 1.6
011297 SB-2 5-7 18 2.540 4.3
011299 SB-3 3-5 0.729 1.360 2.1
011300 SB-3 7-9 0.297 0.460 08
011301 SB-4 1-3 1.06 2.130 3.2
011303 SB-4 57 107 35800 © 1428 .
011302 SB-4 9-11 0.946 0.792 17
011304 SB-5 5-7 2.56 4.470 7.0
011305 SB-5 9-11 0 0.687 07
011306 SB-6 13 0 1.460 15
011307 SB-6 5-7 0.919 2.730 3.6
011308 SB-7 7-9 0.474 1.250 1.7
011309 SB-8 13 1.69 3.240 4.9
011310 SB-8 7-9 0 1.910 1.9
011311 SB-9 1-3 1.95 2.920 4.9
011312 SB-9 5-7 90.8 49400 - . 140.2-
011313 SB-10 3-5 0.997 1.190 2.2
011314 SB-10 7-9 0 0.797 0.8
011315 SB-11 1-3 1210 1290.000° -~ 2500.0° - -
011316 SB-11 7-9 6.92 2270 . 5920
011317 SB-11 9-11 1.56 0.467 2.0
011318 SB-12 1-3 1.13 1.590 2.7
011319 SB-12 3-5 238 5.720 RO % SRS
011320 SB-13 3-5 1.94 2.220 4.2
011321 SB-14 1-3 51.7 9680 614
011322 SB-14 3-5 7.35 1.770 U P
011323 SB-15 1-3 1.33 1.240 2.6
011325 SB-16 3-5 0.491 0.517 1.0
011326 SB-17 3-5 0.469 0.668 1.1
011327 SB-18 1-3 0 1.020 1.0
011328 SB-19 3-5 1.22 1.610 2.8
011329 SB-20 3-5 0.441 0.563 1.0
011330 SB-21 3.5 0.594 0.622 1.2
011331 SB-22 3-5 0 0.919 0.9
011332 SB-23 1-3 0.663 0.955 1.6
011333 SB-24 1-3 0.74 1.000 17
011334 SB-24 5-7 0 0.629 0.6
011335 SB-25 2-4 0.684 1.100 18
011336 SB-26 2-4' 0.925 2.090 3.0
011337 SB-26 4-6' 0 1.080 1.1

CRA 0177700con-6T1

oy
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SUMMARY OF LABORATORY RESULTS

TABLE1

247 EAST OHIO
CHICAGO, ILLINOIS
RSSI
Sample Borehole Depth Ac-228 Pb-214 Total
NO. D ftbgs' pCi/g’ pCi/g pCi/g
011338 SB-27 24 1.81 3.270 51
011339 SB-27 4-6' 1.54 3.240 4.8
011340 SB-27 8-10' 0.477 0.898 14
011341 SB-28 1-3' 0.891 2.470 34
011342 SB-28 7-9' 0 1.190 1.2
011343 SB-29 1-3' 0.738 1.180 1.9
011344 SB-29 5-7' 0 1.560 1.6
011386 SB-30 1-3' 0.976 1.850 2.8
011387 SB-30 5.7' 0.441 1.150 1.6
011388 SB-31 1-3' 0.952 2.220 3.2
011389 SB-31 7-9' 0.727 1.230 2.0
011390 SB-33 1-3' 1.02 2.610 3.6
011391 SB-33 5.7 0 1.680 1.7
011392 SB-34 1-3' 0.957 2.810 3.8
011393 SB-34 5-7' 0 1.380 14
011394 SB-35 1-3' 0 1.360 1.4
011395 SB-35 3.5' 0.931 2.240 3.2
011396 SB-36 1-3' 0 2.590 2.6
011397 SB-36 5-7' 0 0.880 0.9
011398 SB-37 1-3' 1.83 3.500 53
011399 SB-37 3.5' 0.676 1.970 2.6
011400 SB-38 1-3' 0.904 2.810 3.7
011401 SB-38 5-7' 0 1.960 2.0
011402 SB-39 5-7' 0.511 1.170 1.7
011403 SB-40 1-3' 15 11.000 26:0.
011404 SB-40 3.5' 0.478 1.620 21
011405 SB-41 1-3' 0.874 2.260 3.1
011406 SB-42 1-3' 0.748 2.250 3.0
011407 SB-43 3.5 0.556 1.080 16
011408 SB-44 3.5 0.709 2.440 3.1
011409 SB-45 6'-8' 0 1.050 1.1
011410 SB-46 3.5 0.768 2.600 34
011411 SB-47 1-3' 0.951 2.080 3.0
011412 SB-48 3.5 1.17 1.910 3.1
011413 SB-49 5-7' 0.607 1.230 18
011414 SB-50 46 0.9 2.410 33
011415 SB-52 2-4' 0.536 1.640 22
011416 SB-53 1-3' 0 2.390 2.4
011417 SB-53 7-9' 0 1.550 1.6
011418 SB-54 1-3' 0.856 3.530 44
011419 SB-54 5-7' 0 1.110 1.1
011420 SB-55 1-3' 0.837 3.040 3.9

CRA 0177700con-6T1
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SUMMARY OF LABORATORY RESULTS

TABLE 1

247 EAST OHIO
CHICAGO, ILLINOIS
RSSI

Sample Borehole Depth Ac-228 Pb-214 Total
No. D ft bgs’ pCig®  pCilg pCig

011421 SB-55 5-7' 0 0.993 1.0

011422 SB-56 1-3 1.49 2.890 44

011423 SB-57 1-3' 0.7 1.990 27

011424 5B-58 3-5' 1.03 2.010 3.0

011425 SB-59 3'-5' 0 0.970 1.0

011426 B3 1-3' 0.604 2.500 3.1

011427 G8 1-3 0.659 3.320 4.0

! ft bgs - feet below ground surface
2 uCi/ g - micro Curries per gram

® pCi/ g - pico Curries per gram

4 142.800°

CRA 0177700con-6T1

- value exceeds USEPA cleanup objective of 7.1 pCi/g.
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-1
DATE COMPLETED: April 16, 2001
DRILLING METHOD: 4 /4™ ID HSA
FIELD PERSONNEL: W. POCHRON

Page1d 1

DEPTH
BGS

STRATIGRAPHIC DESCRIPTION & REMARKS

BOREHOLE COMPLETION

SAMPLE

GROUND SURFACE

NUMBER

INTERVAL

'N' VALUE
(REC 1)

cem !

— 14

ASPHALT

GRAVEL

ML-SILT (FiLL), black to dark brown, some sand, gravel and red
brick fragments, moist

- Red brick fragments at 3.0k BGS

SP-SAND, tan, fine grained, medium dense, littie gravel, moist

- Trace gravel at 10.0t BGS

END OF BOREHOLE @ 13.0R BGS

1 ¢PM = Counts Per Minuts
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NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG

Pege 1ol 1

(OVERBURDEN)

s8-2

DATE COMPLETED. Aprl 16 2001
FIELD PERSONNEL: W. POCHRON

HOLE DESIGNATION:
ORILLING METHOD. 4 14" ID HSA

PROJECT NAME FAIRBANKS & OHIC
PROJECT NUMBER. 17770

LOCATION CHICAGO. RLLINOIS

CUENT- DRAPER & XRAMER

CONTRACTOR  ARD-AMERICA DRILLING
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-3
DATE COMPLETED: April 16, 2001
DRILLING METHOD: 4 1/4* ID HSA

FIELD PERSONNEL: W. POCHRON

Page 1011

DEPTH
fBGS

STRATIGRAPHIC DESCRIPTION & REMARKS

BOREHOLE COMPLETION

GROUND SURFACE

NUMBER

INTERVAL

'N' VALUE §
(RECH) | &

cpm!

—14

ASPHALT

GRAVEURUBBLE

ML-SILT (FILL), black to brown, sUff, some sand, liitle gravet, morst

- Trace coal or skag fregments and wood frags 8t 5.5 BGS

CL-SANDY CLAY (FiLL), gray. atift, litie gravel, moist

SP-SAND, tan. fine to medium grained, medium dense, trace gravel.
moist

- Little coarse grained gravel at 8.0R BGS

END OF BOREHOLE @ 13.0h BGS

1 CPM = Counts Per Minute
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NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O
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FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 174" ID HSA

HOLE DESIGNATION:
DATE COMPLETED. Aprl 19 2001

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

17TS

GROUMND SRFACE | W
T =B35S

STRATGRAMC DESCRIPTION § EMARKS
SPSAND W, 0 0 Dl FIWNC TR Jewe TI08 vt
- Mgis © e graned. kile ~omwe grared S B Ve &

ANALYSIS

ALY FILLL dam rown. sl e wnd BC FTEL FICE SEG.
AE 1 -4

AT

- Bachs ot € M BGS

-3- & srdy duy. gy O

EMD OF BOREHOLE @ 11 35S
O = Coum Pur Winul

MCTES  MEASURING POINT ELEVATIONS MAY CHANGE REFER TO CURRENT ELEVATION TABLE

PROJECT NAME. FAIRBANKS & OHIO
PROJECT NUMBER.

CUENT DRAPER & KRAMER
LOCATIONR: CHICAGO. RLINOIS
CONTRACTOR MID-AMERICA DRRLING
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| | | |
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|
10014 100 @900 VI Cat) INIV DO TN MR INO



OVERBURDEN LOG ACME.GPJ CRA_CORP.GOT 6/1501

_ (OVERBURDEN) Page 1ol 1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: S$B-5
PROJECT NUMBER: 17770 DATE COMPLETED: April 16, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
258"6? STRATIGRAPHIC DESCRIPTION & REMARKS ﬂf" : BOREHOLE COMPLETION = To
1< |5&) -
>
0| g |do b3
GROUND SURFACE | 14 = w S a
= = el 4 13}
zZ | z |z=
ASPHALT ASPHALT
1361
B GRAVELRUBBLE
BENTONITE
R 1 SEAL 12565
\\"\“L\‘l
= \\f‘\"‘\‘
A X
LY XY K 10
L5 o 24512
\‘o:\‘o:\‘ on
- 11.41 AR
ML-SILT (FILL). dark brown, kitle sand and gravel, trace slag, liftie \’gl‘ ‘;\.
| beick fragments, moist LY 2N 44487
:\'L‘\, Ly
- LYXYLY
vhady
~ ﬁ‘\"\ 17
—4 DA 02 o4 | @
= "}‘4}\1
\‘ \‘4‘\‘1
= VIl 175580
[ —
6 - Tan bricks at 6.0 BGS A 8 365457
R CUTTINGS 154910
HOLEPLUG
B SP-SAND, tan, fine 1o medium grained, little gravet, loose, moist &
¢ o (N2R 3| wee
- 7822
—10 (e ) A Y
5 16584
— 12 © 13 16486
-
= 10
END OF BOREHOLE @ 13.00 BGS ! 10928
¥ CPM = Counts Per Minuts
—14
ZNR=No Recovery
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
CHEMICAL ANALYSIS O
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FIELD PERSONNEL: W. POCHRON

DATE COMPLETED. Aprl 16 2001
DRILLING METHOD. 4 14" ID HSA

HOLE DESIGNATION:

i
hr2
D
3

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

tTrN

GROUND SUFACE | 42

ANALYSS

STRATIGRAPC DESCRIPTION § REMARXS

SPESAND. B e © M ERrec. Techoe dree. M grave

ML-GLT AL, ok brown. s, S8 S FINS anC C DRCh
TROS CONFIS gFES, Ot

Sagmeres. ot

- B ot S 3R BGS
M0 OF BOREMOKE @ 13 O 3GS
' CPM s Conmms Por Ui

ASPYWT
Rt Do
NUES MEASURING POINT E_EVATIONS MAY OWNGE. REFER TO CURRENT ELEVATION TABLE

PROJECT KAME FARBANKS & OO
LOCATION: CHICAGO. KLINOSS
CONTRACTOR  MID-AMERICA DRELING

PROJECT NUAMBER.
CUENT DRAPER & KRAMER

mm - 2 o b
| |
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' ' L _ i 1 A P I i i — 1 i i 1 1 — L

1
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STRATIGRAPHIC AND INSTRUMENTATION LOG

_ (OVERBURDEN) Pege 101
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-7
PROJECT NUMBER: 17770 DATE COMPLETED: April 16, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
?l%PsT: STRATIGRAPHIC DESCRIPTION & REMARKS E‘f" BOREHOLE COMPLETION -
m —
G %38 -
o [ g |20 =
GROUND SURFACE | 14.1 § wo|> i %
z | z |z2>-
ASPHALT ASPHALT
1367
B GRAVEL/RUBBLE
BENTONITE
| i SEAL 7357
\‘ﬁ \‘0 \‘4
- \\'L‘\' Q‘\‘
LR 18
5 o 7481
\\—:\‘o:s‘ 09
- \\’ ‘I‘(\
N &) %A\
= Lo Lol %035
\"\ LY
N A
\"L
|, ML @ ay | e
\J
- - os7 )
ML-SILT (FILL), dark brown, suff, some sand, kitie graves and brick !
e a
" fragmants, moist =\ oy 34919
7
6 » wry| 70
i - Occational rounded gravel soam et 6.5t BGS
B CUTTINGS 63405
HOLEPLUG
\
LPXY N 7
-
8 QAL Ay > (om | Mo
B \{x\.’_‘.
\\fl\‘d‘\‘u
- A 2
- \‘f \‘0 5‘-
[ 3
— o f 14222
10 0.9)
- SP-SAND, tan, fine to medium grained, race coarse grained, litle a7 12926
gravel, moist
1"
—12 & g2 | 1290
S 1
END OF BOREHOLE @ 13.0t BGS o 10176
1 CPM = Counts Per Minute
—14
2 NR = No Recovery

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT §/1501

NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




ALTES MEASURING POINT ELEYATIONS MAY OMANGE . REFER ~U CURRENT ELEVATION TABLE

CHEMICAL ANALYSSS O

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) e
PROJECT NAME. FAIRBANKS & OHIC HOLE DESIGNATION: SB8-8
PROECT NUMBER. 17770 DATE COMPLETED. Apdl 16. 2001
CUENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4” ID HSA
LOCATION: CHICAGO. LLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR MID-AMERICA DRELLING
, SAMALE
i STRANGRAPYSC DESCRIPTION § REMARXS as BORENOLE COMPLETION e e
w| <5 -
@ | g |2o =
GROUNG SURFACE | 142 = ul [>W o
S| e |2 o
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L SASANG . Ine e, Ted J0'es YICE revel momt e ‘
| !
—10 : = ,?z 9005
- e
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-9
DATE COMPLETED: Apsil 16, 2001
DRILLING METHOD: 4 1/4" ID HSA
FIELD PERSONNEL: W. POCHRON

Page 101

DEPTH
fRBGS

STRATIGRAPHIC DESCRIPTION & REMARKS

BOREHOLE COMPLETION

GROUND SURFACE

14

NUMBER

INTERVAL

‘N' VALUE £
(RECH) | &

cpm!

—14

ASPHALT

GRAVEL/RUBBLE

ML-SANDY SILT (FILL), dark brown, soms gravel, ittie brick
fragments. trace slag, moist

SP-SAND, tan, fine to medium grained, dense, trace gravel, moist

END OF BOREHOLE @ 13.0n BGS

¥ CPM = Counts Per Minute
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CUTTINGS
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NN
o)
L

» 25 2,

A
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5
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4
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246111
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24382
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QVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/15/01

NOTES!

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG
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DATE COMPLETED. Apr 17. 2001
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FIELD PERSONNEL: W. POCHRON

DRILLING METHCD: 4 1:44° ID HSA

HOLE DESIGNATION:

eEev
L
hh %4
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817
(-4

GROUND SIRFACE |

ANALYSS

ETRANGRAPHC DESCRIPTION § REMARKS
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OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-11
DATE COMPLETED: Aprit 17, 2001
DRILLING METHOD: 4 1/4" ID HSA
FIELD PERSONNEL: W. POCHRON

Page 1of 1

DEPTH
fBGS

STRATIGRAPHIC DESCRIPTION & REMARKS

BOREHOLE COMPLETION

£
n

GROUND SURFACE

—14

ASPHALT

GRAVEL

ML-SANDY SILT {FiLL). dark brown, sbff, lithe gravel, siag and
brick fragments, moist

- 3 - 5 siver gray sand (elevated racation level) at 1.58 BGS

- Bricks and rubble at 3.5/ BGS

SP-SAND (FILL), brown. loose, littie siit, trace gravel. moist

SP-SAND, tan, fine grained, dense. fitie gravel, moist

END OF BOREHOLE @ 13.0h BGS
1 CPM = Counts Per Minute

2NR= No Recovery

NUMBER
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N’ VALUE
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cPMm !
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CUTTINGS
HOLEPLUG

835

e
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"

e
LaCd
A\ Y]

~On
Fe X

(]
[ 4
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"
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[ A4
(2 EC

VNI
et

:—"' »
(2

L4
~
»

A3
4
[/

’
¢4
Ml
S
2

=

Cd
~
»

”~

e
A )
2,
4
Ié

0.85

16
09

24
0.3

17
(NR?)

()

s
(1.0)

()

41
(1.4)

43
(12)

77

2%

140670

89164

12184

10381

57181

NQTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




STRATIGRAPHIC AND INSTRUMENTATION LOG

Page1df1

(OVERBURDEN)

— "4

“a

wo | B -

By 3 8 3 -
IVAMILNI

¥IEWNN A.W ﬁnu L “

SB-12

ASPHACT

DATE COMPLETED. Apel 17. 2001
DRILLING METHOD. 4 14" 1D HSA
FIELD PERSONNEL:- W. POCHRON

HOLE DES!GNATION:

137

113

27

STRANGRAPHC DESCRIPTION § REMARKS
GROUMD S RFACE

ALY

GRAY

ML-EANDY SLT_Gwk vowr, Wiff sOmw Fewg. W DA
fagmenis s siag. SOIK

- Dxs Segnunts o' Atbin & J SR 3G

PROJECT NAME FAIRBANKS & OHIO
PROJECT NUMBER 17770
CUENT- DRAPER & KRAMER

CONTRACTOR MID-AMERICA DRILLING

LOCATION: CHICAGO. LLINOIS

L4

SP.SAND (FILL} voum ioose We K Face Fawel mOet

A a7 d A A A8 d 4V 4 ST gV a T al dd a4 AY gV 4 oY

NI AT G NSNS 513 s.‘\.\(\.ﬂ\hsh\h\h
‘vlw\MIVlV‘lulw V\V\v‘\M V\ \V\M\O\WIVIM\w\o\

ST AT I W W W Ve
\‘\ \\ \\ \\ \\ ‘\ \\ \\ ' ” \\ \\ \\ ‘\ \\ \\

T
LU

3333

o, o) p

SPSANDG W, fre gare Twdiur s Hle ek oSt

a“c- R 2K
337

%s %o
ol

EnD OF BORDIAE @ ' R 8GS

" CPW = Couns Pwr Mirute

Sy 2
U

'
10N LA) LOD $M0) VL) £ty IV OO TN AW N0

NOIES MEASURING POINT ELEVATIONS MAY OMANGE. REFER TC CURRENT ELEVATION TABLE

ANALYSSS
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STRATIGRAPHIC AND INSTRUMENTATION LOG

g (OVERBURDEN) Page 1 of1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-13
PROJECT NUMBER: 17770 DATE COMPLETED: April 17, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
ﬁpgs“ STRATIGRAPHIC DESCRIPTION & REMARKS E'"EV BOREHOLE COMPLETION T
E1%|5e| -
oz [0 =
GROUND SURFACE | 132 2 | w (SO a
S|k |2 o
z |z |g™
ASPHALT ASPHALT
1278
~ GRAVEL
1238 SENTONITE
| ML-SANDY SILT (FILL). dark brown, firm, soms gravet, ittie brick SEAL 31221
fragments, moist \‘,"\3 W
B \‘rf\‘vf\‘.
ATA R
Yk 5
L, o 49254
N &
= \" \‘d \‘4
\ ‘\‘ L
LALAY
L AL Ly 45202
LY "\fl\
- EPXIRY
- Bricks and rubble at 3.50 BGS Y XYY
~ "“‘\ r h 7
4 RS w o | 558
| \'ﬂ\
2 44411
6 CUTTINGS ® (053) 28041
HOLEPLUG -
»
- AN 13855
Ny \y
R A
- \lYX V)
- - 548 YA LY
SP-SAND (FiLL), brown, loose, littie siit, trace gravel, moist No oy 2
—8 \ [ 4 ) o (1 1)
": ;
B 418 207
SP-SAND, tan, fine to medium grained. trace coarse grained,
= medium dense, ftte gravel. maist
“
—10 o o | 0
- 218 .
END OF BOREHOLE @ 1.0 8GS
1 5PM = Counts Per Minute
=12
—14

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O
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Ea) -8 -8 -3 -2 eg ‘
TVAYILNG

¥IAWNN Aq.v Anv ] z . ]

SB-14

OOMPLETION
ASPHALY
SEAL

HE S G R R R R R R
N ) D L R N
4 vl\l \\' \\' pl\\fnh\l‘\\o‘\\' o‘oa.l‘o"a\"\n‘\\l IO L) M IS

LA A ) LA Tl i N
\\\\ ', \\‘\\\‘\ \\\\\\\\\ \\\\\\‘\‘ \\‘\

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 147 ID HSA

HOLE DESIGNATION:
DATE COMPLETED: Aprd 17. 2001

eEev
L}
5
120

e
i%
2W

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

17770

et 28D

ANALYSES

STRATIGRAPHC DESCRIFPTION § REMARKS

ML -SANDY SLT FLL). dan rowe:. Ten. e v Onch

fagnes. sag Mo

ASPYWLT

GRwEL

SC-SAND FLL, aws rown, sl 3o iy S3CR Favel. mout
SPSAND. un re © maduT Fared. TEOR COWTR YW

END OF BOPDTOLE @ 1 R BGS
" CPM « Cownms Pwr Mins

XTES MEASURING POINT ELEVATONS MAY OWANGE. REFER TO CURSIENT ELEVATION TASLE

PROJECT NAME. FAIRBANKS & OHIO
LOCATION: CHICAGO. KLINOIS
CONTRACTOR MID-AMERICA DRELLING

PROJECT NUMBER
CUIENT- DRAPER & KRAMER

mm ~ - o e o X
| | | |

-
I | ! ! b‘\ ) ] — |

1
IOAIA 100 GM0OD W) Ft) INDVY 00 1 NIONNIN AAO



OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501%

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1ol 1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-15
PROJECT NUMBER: 17770 DATE COMPLETED: April 17, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
‘f’égs” STRATIGRAPHIC DESCRIPTION & REMARKS E‘f" - BOREHOLE COMPLETION e
Gl g 5e! -
o |z |[2o =
GROUND SURFACE | 137 2| wi{Sw a
o] = | [
z |z |z
ASPHALT ASPHALT
1331
B | GRAVEL — 1211
ML-SANDY SILT (FILL), dark brown, stff, httie gravel, bricks and BENTONMTE -
B slag, motst 1
‘\"r\\
= A
e \’ Ly
oA A 1A
YxVRY N 10
—2 (4] 17849
\\p:\‘ots‘ N ©8)
= \‘l \‘d \‘
\ ‘s\ b
AL
= N 17689
Ng Ay N\
L L%
- L) IL\“\
\"‘\\0 \‘ 6
—4 Y o (NRY| 18983
- 921 "ﬁ
SC-SAND (FILL). uark brown, fine grained, ioose, some clay, trace
| gravel, moist 13589
¢ cures | o P
HOLEPLUG :
= 465
2
. o4 (0.3) 8557
501
SP-SAND, tan, fine to medium grained, trace coarsa gralned, iitte
B gravel, moist o2
10 & (11;, 6636
- n 7
END OF BOREHOLE @ 11.0h BGS eore
1 CPM = Counts Per Minute
— 12
2 NR = No Recovery
—14

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




14261
4258
14168
12008
11629

, NdD

Page 101

(y 03Y) < 8 < a8
w 3NTVA N, ¥ ah ~§ 0z v
TVYANILNI

SB-16

DATE COMPLETED. Aprl 17. 20G1

m L’ ’m‘

A7 dYdNdy Ay ddldddydl dyd 4 dl 4 da e a4t N aY aY AN s sl 4 a2 8) &
S IS S L R MO M S A A O L 804
Y sl Y a)a)a \le\v\v%\v\u\V\w\ \M\V\o\M\V\V\w\olulMQV\w%\VIVI
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: $B-17
DATE COMPLETED: April 17, 2001
DRILLING METHOD: 4 1/4" ID HSA
FIELD PERSONNEL: W. POCHRON
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NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) S

PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-19
PROJECT NUMBER: 17770 DATE COMPLETED: April 17, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4™ ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON

CONTRACTOR: MID-AMERICA DRILLING
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1 CPM = Counts Per Minute
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NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Pagetolt

. NdD

m (¥ 034)
3NTVA N,

on

IVAYIINI

HIAWNN

SB8-20

ASPHAT

I EIE VLN N,
\l.\‘\‘\&‘\l-\‘\‘\&t\‘.

Dt AN

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD: 4 1i4" 1D HSA

HOLE DESIGNATION:
DATE COMPLETED. Aprd 17, 2001

BEV
L
115

112
2%
LF~]

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

GROUND SURFACE

STRATIGRAPHMIC DESCRIPTION § REMARKS

SRSAND. grmy D 90, fre © Pedum gured. Pace CONSe grared

SC-SAND JRL] e rowr, Tose 30me ONy. FaOS FPWL wocc
wadhun ceus. Riis Fawel ot

s Diche, sciet

- Ulihe cay. nedums duee of 6 St BGS
- ¥ grocel somm ot § O BGS

EMD OF BOREBHOLE @ 1! 2R 8GS
" CPM « Conm Pwr it

ASPYWLT
SRS AND RUBEE E

PROJECT NAME. FAIRBANKS § OHIO
PROJECT NUMBER. 17770
CUIEENT- DRAPER § KRAMER

CONTRACTOR MID-AMERICA DRILLING

LOCATION. CHICAGO. RLUNOIS

DEP ™
3Gs

o 2

ANALYSES

“-.m
NOTES MEASURING POINT ELEVATIONS MAY OWANGE. REFER 72 CURRENT ELEVATION TABLE

] ] ] _ ]
100 0D VI Ft) IV OO TNINNIM AN



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-21
DATE COMPLETED: April 17, 2001
DRILLING METHOD: 4 1/4" ID HSA
FIELD PERSONNEL: W. POCHRON
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 10i 1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-23
PROJECT NUMBER: 17770 DATE COMPLETED: April 18, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4™ ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
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DRILLING METHOD: 4 1i4" ID HSA

HOLE DESIGNATION:
DATE COMPLETED. Aprd 18, 2001
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-25
DATE COMPLETED: April 18, 2001
DRILLING METHOD: 4 1/4" ID HSA
FIELD PERSONNEL: W. POCHRON

Page 1of 1
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STRATIGRAPHIC AND INSTRUMENTATION LOG
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Poge 1ol 1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: $B-27
PROJECT NUMBER: 17770 DATE COMPLETED: April 18, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
’ SAMPLE
ﬁ‘gs” STRATIGRAPHIC DESCRIPTION & REMARKS e BOREHOLE COMPLETION T
&l %|5e| -
o | |20 =
GROUND SURFACE | 14.1 = wi >w o
2 = = x (&)
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23
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B < P
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= SP-SAND, grayish brown, medium dense. some gravet, trace day,
moist
—10 7118
L an 6640
END OF BOREHOLE @) 11.00 BGS
 CPM = Counts Per Mirte
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NOTES,

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O
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DRILLING METHOD. 4 14" ID HSA
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OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

| (OVERBURDEN) Page 1411
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-29
PROJECT NUMBER: 17770 DATE COMPLETED: April 18, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
"’lﬁlzs""‘ STRATIGRAPHIC DESCRIPTION & REMARKS Eﬂﬂ' - BOREHOLE COMPLETION —
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y N 5
—2 X [ o 00 13015
- \’ \‘4‘\\
- Bricks and rubble at 2.50 BGS \’4&“&‘
- 2 Ll 15046
N r‘\v’\:
- N
\\t \\o \‘4 3
—4 A% ﬂ @ ag | 1918
266
SC-SAND (FILL), dark brown, io0se, iitte clay and graveliubble,
B trace bricks, coal and siag, moist 12907
[ )
L& CUTTINGS [ 1M733
HOLEPLUG  {~—] 00
. 10085
—8 o (,?: x) 9610
- Rubbis 8t 8.21 BGS
= 855
485
SP-SAND, ten, loose, trace gravel, moist 5
l—10 o (18 8610
= 3.
END OF BOREHOLE @ 1.0 8GS ® 6685
1 oPM = Counta Per Minuls
—12
ZNR=No Recovery
— 14
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
CHEMICAL ANALYSIS O




Page 1ol

| WD g & ¢ & F B B § % ¥ B
NN g °Z g -2 g g
IVAYILNI
HIBGNNN ﬁav -} ﬁnv 3 Y L]

S$8-30

ASPHALT
SEAL
HOLEPLUG

\n\ \\\\1t\n\\\ a5 -\ sl\ H 7 s\ rHC A K >3
DI h&ma.&.mw L] .&.mm SOEE .“m“u\mv 55 .m%am X .m.um..umm hm

W AL
' l N, I ' ' l ' \ ' 0 l o f
\ \\\ \\\\ \ \ \ \\\\ \\\\ \
Ib'

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 1:4° ID HSA

HOLE DESIGNATION:
DATE COMPLETED. Aprl 18. 2001

ARY -4
an
ng
i
P24

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

FAIRBANKS & O8O0

GROUND SURFACE | W3

ANALYSES

STRATIGRAPHIC DESCRIPTION & REMARICH

ML-SLT PRRL) dwk beown, v, sendy SO78 grEvesr.Obm. Yace of

g 9 wood SOl
SC-SANE FFULL). don bvous. iDoBe SO Oy IS gravetintdin.

-
- Y - & samd avd ueniinuitie seme ot 1R BGS
SPSAND. . ire gares. owwe Tace of giawl. "ot

- Rubnie ®© 1.3 &t 1N BGS
EMD OF BORBMOLE @ 1) BGS

" CPM « Cous Pur s

ASPOLT
SCTES MEASURING POINT ELEVATIONS MAY OWNMGE, REFER T CURRENT ELEVATION TABLE

v/

PROJECT NAME
CONTRACTOR MID-AMERICA DRALLING

PROJECT NUMBER. 17770
CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO. RLINOIS

3
|

—_—12

) | [} 1 ]
1ORLAL 100 GO VAL Fat) BNV 001 NIOWNNINIAD




OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Poge 1001
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-31
PROJECT NUMBER: 17770 DATE COMPLETED: April 18, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4™ ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
2%22" STRATIGRAPHIC DESCRIPTION & REMARKS E'fv BOREHOLE COMPLETION —To
5= |5 -
[+3]
r |do =
GROUND SURFACE | 142 = w |SW a
O | - | o
zZ| z|z>=
ASPHALT
1304 ASPHALT
- GRAVEL 1374
ML-SILT (FILL), dark brown, firm, soma gravelnubbie, trace of siag, BENTONIME
— coal ang wood, most (i 14897
\\ﬂ‘\“‘\‘-
B \‘p)‘,ﬂ\‘.
&)=
YXYRY N 7
—2 o 12870
. el A | o2
= VY
\ 'i‘ LX)
1.4 N
u SC-SAND (FiLL), dark brown, looss, litte clay, trace of ) L\. '-\ nmzn
gravetirubble, moist
—4 0 (:f,) 10515
R 10800
¢ L———— CUTTINGS [ (134 9580
HOLEPLUG 4
L 10977
[ 4
Yy
o ‘oZi Z\l
A A L) .
PRy N g
8 QAR L s | 102
\ Q\ )\
- ’L ') o
- Some gnwel. trace of siag and wood a 8,5/ BGS ‘\’,“‘.“‘
- TV 8494
\‘ L
N »
454
SP-SAND, tan, medium dense, trace of gravel, moist <]
—10 & an | &
- 324 6402
END OF BOREHOLE @ 11.00 6GS
1 CPM = Counts Per Minule
=12
—14

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O
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N e 8 & F ¥

(¥ 03W) e & ] <
w 3NTVA N, e Be Ne 8§ 3 ‘
VAN 3LNI
H3IANNN [} -} ] [ ] ]

S$B-32

ASPHALT
SEA.

MO T I E M D ) K KM
Lmtm..mtma.m.\tm..\csLs.\ts..\t..ss
sl el sl d] 8] a3 &8

‘o‘fn.l‘ —Lokmlo..'
%y 27 ﬂ\ 2y %y 27 %o

\\4\1\4\1\.‘.\-\.\.\.l.l-ta\ul.\
5 MOS8 80

-
2331 A% .xm.“r.u.ﬂw.“m&uaw.ﬁmﬁw.qaa SAI07
’, e

o
LAY LA ) . LA A DAY
v, 2, [P ?K K7k K2 v, o, 0, 0, o, 0, 0, P,

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD: 4 14" ID HSA

HOLE DESIGNATION:
DATE COMPLETED. Apd 18 2001

138

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

77rre

FAIRBANKS § OMHIC

GROUND SURFACE | W2
—— AT

STRATIGRAPHC DESCRIPTION & REMARKS
SRSAND. W= e grared. Cuwss. T3ce of grevel. moEt

ML-GLT AL e g
- Bich and aubiie &8 G IR BGS
B0 OF BORDIALE @ 11 2 BGS

" CPM + Coums Par Micum
7 32 « o Rmcovery

ASPWLY
GRMEL
xIEs MEASURING POINT ELEVATIONS MAY OWNGE, REFER TO CURRENT ELEVATION TABLE

PROJECT NAME.

PROJECT NUMBER.

CUENT- DRAPER & KRAMER
LOCATION: CHICAGO. LLINOIS
CONTRACTOR MID-AMERICA DRILLING

o 3
R O

|
10014 10D 0 VL) Fat) IV OO NIWIIM A



OVERBURDENLOG ACME.GPJ CRA_CORP.GDT 6/1501

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-33
DATE COMPLETED: April 18, 2001
DRILLING METHOD: 4 1/4" ID HSA
FIELD PERSONNEL: W. POCHRON

Page 1ol 1

DEPTH
ftBGS

STRATIGRAPHIC DESCRIPTION & REMARKS

BOREHOLE COMPLETION

SAMPLE

GROUND SURFACE

137

NUMBER

INTERVAL

N VALUE
(REC'ft)

cem!

14

ASPHALT

GRAVELRUBBLE

- 4" rubble at 6.21t BGS

ML-SILT (FILL), dark brown, firm, sandy, little gravelrubbie, trace
wood, moist

- Trace of slag &t 3.50 BGS

- 4" fine sand seam ot 5.5 BGS

SC-SAND (FiLL), brown, fine greined, locse. some day, trace ol
gravel, wet

SP-SAND (FILL), grayieh brown, fine grained, loose, trace
gravel/rubble, molst

SP-SAND, tan, fine grained, medium dense, frace gravet, moist

END OF BOREHOLE @& 11.0h 8GS

* CPM = Counts Per Minuts

BENTONITE
1283 SEAL

’
¢
Fe)
L

1

LA oA S 4

‘ﬂ ‘f ‘4.‘4

it bl

AP A tA
i

2029 05 2y

20 %
A yR)
~
(;_tf
25

(]
[/
N
ot
i
0]
2»

’

Cd
e
"
”

’,
L4
i
S
2»

(4
\J
£
¢
A

¢
~
L d
~

I'd
4
2,
(¢
¢

(]

rL, L, °
CECECd
SrSrATS
" " "
A A
FEE X

CUTTINGS
HOLEPLUG

A
LR
F‘
f"
r i

e
A}
2,
4
?,

™= ¥ X% XY

573 J

4 sy

273

Q)

8
03

13
(14)

1"
.5

15214

16087

15658

14300

14341

10497

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TQ CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Pagetoli
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D ¢ f ¢§ 8 B %8 8 8 8 £ B
B -2 -8 = ‘
IVAYIALNI
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S$B-34

ASPALY
SEAL

MO TADHD KO DD DD D DD D D D DO DO THDO D
&AL A A LK L R R 50 50 90 ¢ 5

&QS¢¢¢¢S&&$&S&¢V¢¢&#&&&$&&&&$&&‘
BSOS X I A MG IO IO A M RO AL RO A A T A D IO M T
\\\ ‘\ \\ \\ \\ \\ \\ \\ \\ ‘\ \\ \\‘ \\ \\ \\ \\ \\ ‘\ \\ \\ ‘\ \\ \\ \\

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 14" ID HSA

HOLE DESIGNATION:
DATE COMPLETED. Apd 19, 2001

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

GROUMD SURFACE |

STRATIGRAPHC DESCRIFTION § REMARXS
ML-GLT (FAL: dwh bown 9w sencly. e graveiuttis. Yace of
ANALYSIS

ag ans wnod. smont
SC-SAND OFILLL browen. fre © mediun gavesd loose. SOme Ay

e geuainAly snd wone, st
SPEAND FL bown. w aned. nose. vame of oy
SAEAND. e, fre anec, sadhon dywe, Ve of vk ARt

- Lilie Cuy. Secw of w000 & 7 3R BG5S
EMD OF BOFISHOLE @ 11 Ot 6GS
' CPM « Coms Pur Mt

ASPWLT
NOTES MEASURING POINT ELEVATIOMNS MAY OMANGE. REFER TO CURRENT ELEVATION TABLE

PROJECT NAME. FAIRBANKS & OHIO
PROJECT NUMBER. 17770

CUENT: DRAPER & KRAMER
LOCATION: CHICAGO. RLINOIS
CONTRACTOR MID-AMERICA DRALLING

o™
1868

o 2

1 ] ! ]
1N 10D 4d0D W) Fdt) NIV 00T NIONNININD
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OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

STRATIGRAPHIC AND INSTRUMENTATION LOG

| (OVERBURDEN) Page 1011
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-35
PROJECT NUMBER: 17770 DATE COMPLETED: April 19, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
gi’:s“ STRATIGRAPHIC DESCRIPTION & REMARKS E'fv BOREHOLE COMPLETION o
il £ |38 -
ot g |20 =
GROUND SURFACE | 142 =2 w | SWw a
Sl e |2 o
z | z |z~
ASPHALT
1387 ASPHALT
N GRAVEL ] 1367
ML-SILT (FILL), brown, very stfl, sandy, itte gravel and rubble, trace BENTONITE
B of slag, most SEAL 16568
i -\". V2 L —
\YAYEY 20
2 o 13818
LAY 1 A\ |
~ \\p \‘4 \\‘
vk
- 2N XY 13474
\YAYAY
- Trace of coal at 3.20 BGS -\\i\‘-\
- YATAY
\\'L\‘O‘\‘ /—\
17
—4 A 2 pz | 1B
vh
B 810
6
6 CUTTINGS o 9073
HOLEPLUG t02)
- 187 )
SC-SAND (FILL), brown, loose, lithe clay, trace of wood, &‘
B graveliubble, moist A ‘. 10175
PAYT A
2%
- rAr AY
Y XY XN
[ 'L“L‘ ot 4 8563
8 Wty {14)
Tt &
8 o‘ o'. 4
\\"\‘ \‘
- .\\’. 7844
- 437 8
— 10 SP-SAND, tan, fine grained, madium dense, trace of gravel, moist o ©9) 6700
- 317 6459
END OF BOREHOLE @ 11.00 BGS
1 CPM = Counts Per Minute
—12
—14

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Page 1dl 1

mo | 1 F B F T
S I R ,
IVAY3LNI

0 . 0 : ,

SB-36

ASPALT
SEAL

A s d d 8 8 87878788 87BN AN SN dNd ) d) d)d) ) 4 sN aY £ 4 4 8 4 4 4
SOOI OO M M & & S & B e 280

o
SNSRI ANINIANAAN AN D AN N AN NS

L YA Y LA Tl it Wit } L PA A ) LA 08 Yol Tt )
\\\\\\\\\\ \\\\\\\\ \\\\ \\\\‘ \\\\ \\\\\\\\ \\\\\\\\ e

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 14" 1D HSA

HOLE DESIGNATION:
DATE COMPLETED. Aprl 18 2001

13

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

GROUND SURFACE | w1
e B EY

ANALYSES

STRANGRAPHC DESCRIPTION § REMARKS
ALSLT FRLL gy Mie greweimecie Face of sy wOOT and
SPSAND FLLL apt browr T© Bk, e grared. loose. $3ce of

oy wo0g et thag, Aot

- Lithe chuy &t 7. 3% BGB
SPSAND. ba, fng 0 medhsn Fanec Face COBBR JaIed.
oudusn dews. S30e of g, XK

- Rutitin © 20 2 1 58 8GS
ED OF BOREMOLE @ 1 Ot BG5S

T CPM = Cowms Pu Miul
zlﬂ-lhhn-y

ASPALY
TIES MEASURING POINT EXEVATIONS MAY CHANGE. REFER T CURRENT ELEVATION TABLE

PROJECT NAME. FAIRBANKS & OHC

PROJECT NUMBER. 17779
CLIENT- DRAPER & KRAMER
CONTRACTOR MID-AMERICA DRALLING

LOCATION: CHICAGO. LLINOIS

e o 3
| T T

J !
1ONLA 100 ) WMD) Fat) INDY 001 NXTNNIN N0



STRATIGRAPHIC AND INSTRUMENTATION LOG

_ (OVERBURDEN) Page 1ol 1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-37
PROJECT NUMBER: 17770 DATE COMPLETED: April 19, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4™ ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
tr)(EBPGTsH STRATIGRAPHIC DESCRIPTION & REMARKS E‘f" : BOREHOLE COMPLETION —
¥l =8| -
>
| x {30 b3
GROUND SURFACE | 14.3 = ui |SWw o
S| - | o
z2 1z |z=
ASPHALT
1399 ASPHALT
L GRAVEL 1379
ML-SILT (SLAG), dark brown, firm, sandy. #ttle gravelinubble, tace BENTONITE
R of coal, cley and wood, moist SEAL 13483
ARG
!‘\O‘\ P
B \‘r‘\‘fl\‘.
=\ >\ =
YR YRy y N 8
- 6 20754
\‘»i\\vz:\‘ ~— 9
o \\; \‘4 \‘4
\ k\ L
EALAY
- A Ly Ly 18605
\t‘ 1‘\1
SARA KA
- AL AY
Sy —
4
—4 A 9@W an | 1088
&, o
879 ') “ r
r SP-SAND (FILL), dari brown, looss, kttle gravsinubble, trace of clay,
- wood and siag. molst 15540
o curtnes | o oy | 122
HOLEPLUG
L 10993
B - Litie clay al 7.50 BGS
—8 o 2 2028
\\rf\ A
- -\\’-“‘-‘ ; wa
N2
| 479 \l‘\o -
SP-SAND, tan, fine 1o madium grained, frace coarse grained,
, frace of molst 2
0 medium densa, wood, [ (13 6968
- 329 6476
END OF BOREHOLE @ 11.0h BGS
1 CPM = Counts Per Minuts
12
—14

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG ACME.GPJ CRA_CORP.GOT 6/1501

CHEMICAL ANALYSIS O




Pege tal 1

, NdD

14199
1759
1%

m (¥ 03y)
3NTVA N,

TVAYILNI

HIGWNNN

SB-38

ASPHALT

a4
\...stso.\;\t\..\a\ .\

(\ \M‘N\V\Vly\w‘u

QG SEEE

\v \V l“ “) IV kv lw \U \v \w(w

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 14" ID HSA

HOLE DESIGNATION:
DATE COMPLETED: Apal 19. 2001

415
435

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

17T

GROUND SURFACE | W4

STRATIGRAPHIC DESCRIPTION & REMARCS

— 11

ML-GAT (L) awk iown . sercly. lie gavauttis. Yace of

g co &t woos. most
SPRSAND FiLi) dek brown oo Mils gIveIRCn, bece Of Cay

sing. Cowl. SOt
SASAND Bn. re graned. mackss Gema. YRR of IV O

-3 adbin ot 208 8GS
END OF BORIDHOLE @ 1t 3t 9GS

- Loe chay &8 7 X BGS

AT

ANALYSES

' CPM « Counm Pur Misuse
wCIES MEASURING PO ELEVATIONS MAY CHANGE. REFER 70O CURRENT ELEVATION TABLE

PROJECT NAME. FAIRBANKS & OHRO
CUENT- DRAPER & KRAMER
LOCATION: CHICAGO. RLINOIS
CONTRACTOR MID-AMERICA DRELLING

PROJECT NUMBER.

X
v |

—_—12

] ] ]
1AL 100 @0 W) Fat) OV 00T NI NG



1 lw

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

STRATIGRAPHIC AND INSTRUMENTATION LOG
" (OVERBURDEN) Page 10l 1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-39
PROJECT NUMBER: 17770 DATE COMPLETED: April 19, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
:"(%PG‘: STRATIGRAPHIC DESCRIPTION & REMARKS E‘f" BOREHOLE COMPLETION —
5|2 [8e] -
e |z |20 =
GROUND SURFACE | 139 2 | w S0 o
2k |2 o
zZ |z |=2z>
ASPHALT
1366 ASPHALT
L GRAVEURUBBLE
BENTONITE
L SEAL 15530
B )
X\ 50+
—2 i) [ (NRY| 144
LY J
(¥ 3
- 1145 LYV XY
ML-SILT (FILL). dark brown, fim, sandy, some gravel/rubble, trace of N ‘s
| slag, wood 8nd coal, moist ‘L 163
\‘p N
A KA
- LY R )
Y
. O‘NOL 11
—4 AN @ (NRY| 12T
| vk
[ X
- 385
¢ SC-SAND (FILL), dark brown, loose, lttle clay, trace of gravelrubble 81 currngs [ o ) 154 P
and wood, fmoist 1o wet HOLEPLUG  [~— (14
= 9608
i - Litte clay at 7.50 8GS
s o nRY| 818
R 7142
I~ SP-SAND, tan, fine to medium grained, trace coarse grained, 435
\ medium dense. trace of gravel, moist / 8
—10 SP-SAND, tan, fine to grained, trace coarse grained, o 1.0 6708
medium dense, tracs of gravel, moist
- 2985 6308
END OF BOREHOLE @ 1.0t 8GS
1 CPM = Counts Per Minuts .
—12
2 NR = Na Racovery
— 14
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
CHEMICAL ANALYSIS O
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17
L]
o538
1700
as47
T2

(¥ 23%) = T
m INVAN, °Z N o2 o LH
WANILNI

H3BWAN (v) (») . s "

SB40

ASPHALTY
SEAL

\N\\i\‘\\\\l\ \\‘\4\\\\\1\“\“&!\\1‘ \\\\‘ \\‘\‘\\\\ N\l‘\\\‘\‘ \\ﬂ\*
WA .uu.uvauu..mmdv.uu.v.uw.....maw.nu.uv;\w,\ .wuuc%.du.uu.uvuv&.du.uu&u SAaAe
U M "a-l‘v" o‘ L) "1 ‘o‘l "'I-O‘o" o )

LA A} \ A PA I )
R R, R0 8,800 8 0,0 0 e ) 2 ) 0} 0d #d 0d 2

4

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 14" ID HSA

HOLE DESIGNATION:
DATE COMPLETED: Aprl 19. 2001

1158
7K
ne
8
in

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

171

GROUND SURFACE | 42

STRATIGRAPHC DESCRIPTION § REMARCS
AM-SALT FFRL) Am beonn S sercly. e guvaiatie. Yeo8 o
ANALYSIS

oIy OO SN0 COs. Mot
SASAND i) tromn ose Bk duy SnC Jawauhttin Face of

g ant cosi. SOt
- & guayah BEIER By seam & § Ok 9GS
SPASAMD Ba deres s grove. Most

B4 OF BORBHOLE @ 11 2t 8GS
' CPM « Comm Pw e

ASPWLT
NOTES MEASURING PORNT ELEVATIONS MAY OHANGE. REFER ~0 CURRENT ELEVATION TABLE

LOCATION: CHICAGO. RLINOIS

CONTRACTOR  MID-AMERICA DRILLING

PROJECT NAME. FAIRBANKS & OO
CUENT- DRAPER & KRAMER

PROJECT MUMBER

[ - 2 o b
| 1

i [ [] [
10834 1060 dNOD VD Fat) Iy 001NN IAD



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-41
PROJECT NUMBER: 17770 DATE COMPLETED: April 19, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING

Page t1of 1

D STRATIGRAPHIC DESCRIPTION & REMARKS

fBGs " BOREHOLE COMPLETION

GROUND SURFACE | 142

NUMBER

INTERVAL

"N’ VALUE
(REC )

cpm!

ASPHALT
1389 ASPHALT
r GRAVEURUBBLE SILT

BENTONITE
SEAL

LY
- 1219
2 ML-SILT, dark brown, fsm, sandy, Me gravelin.bble, ace of slag z Y
and wood, moist Y%

L - Litse clay and coal, moest to wet a1 4.8 8GS

\ S
—6 'b\qa‘.—— CUTTINGS
Lo Ly HOLEPLUG

’
(!
4
\
¢

(. -3
s
Fed
il
e
2y

T
(4
\
7y
.
oz,

4
~
]
~
»

”
\
2
L3
¢

- Rubbie 10 8.1' #t 8.7 BGS

T
()
&

o
‘—

iy
»

(s

Cd
S
"
’y

- 480
SP-SAND, tan, ine to medium grained, medium dense, frace of

gravel, molat S o

e
2~
S
2

END OF BOREHOLE @ 1.0 BGS

1 CPM = Counts Per Minuts

—14

(0.5

an

(16

10
(13

18
(14)

16336

13641

11854

10485

10204

9171

9510

10160

10468

7434

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O
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1418
9654
e
o4
9100
58
633
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$B-42

AT
SEAL

M E R .\(stf\ts IR RN .\huhwlhuha ﬂa\
EERERENEBERERERE BEE BN ERE BB BT
— r\o\\\\ \\\\ \\\\ \\\I\o Y ' ' \' o

HEPHRRS s\..?t.. ‘HENE

DRILLING METHOD:. 4 14" ID HSA
FIELD PERSONNEL: W. POCHRON

HOLE DESIGNATION:
DATE COMPLETED. Aprll 18, 2001

13

Rk ¥, ]
©°n
ALY
ase
=
h ¥

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

i

GROUND SJRFACE | w3

STRANIGRAMSC DESCRIPTION § REMARXS
ML-SLY FRL] dak brown, Sl Gy SENO SN FIRLENS. MOK
MC-SAT FLil danboen fer sedy Be grEeenRbee Yace of
conl vt Siap. MOet

ANALYSES

SPSANG. B, e D naddon Fared Shse Gres. Yece of

SCSAND JFLL) troun ose. Ne OBy &0 Sl Xace of FPve Bnd
. o

wood oo
B4 OF BORBHOLE @ 1 M 8GS
" CPM « Coumn Pur Anuie

ASPYWLT
NOTES MEASURING POINT ELEVATIONS MAY CHANGE. REFER TO CURRENT ELEVATION TABLE

PROJECT NUMBER. 17770
LOCATION: CHICAGO. KLINOIS
CONTRACTOR: MID-AMERICA DRELLING

PROJECT NAME: FAIRBANKS & OO
CLIENT- DRAPER & KRAMER

3
|

—12

] ] ] ) ]
10814 100 $MOD VALY Fdt) IV 00T NIGHNDNIND



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1ol 1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-43
PROJECT NUMBER: 17770 DATE COMPLETED: April 18, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 /4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
Fei STRATIGRAPHIC DESCRIPTION & REMARKS BBV BOREHOLE COMPLETION —
A EE
1] 2 j
GROUND SURFACE | 142 s| & 8 z
w > a.
2| & |[fx o
zZ | z |2~
PHAL
AS T 1383 ASPHALT
B GRAVELRUBBLE
BENTONITE
= SEAL 1768
o
rAY Y
L 2 SP-SAND (FILL), dark brown, medium grained, looss, fittie 122 \,‘\\}\\, 120
graveiirubble and slag, dry \’L“‘ !-‘\‘
vhks
- SO o 4 17428
\"“ | (o_e)
5 -\’.
—4 1430
R - Fine 1o medium grained, ite clay and sit ot 4.2 BGS
4
I OMEIE:
6 CUTTINGS 14675
HOLEPLUG
- [ (14.0) 13064
B - Rubble at 751 BGS
-8 8811
R 50+
ot 08 6635
—10 8199
o 35
END OF BOREHOLE @ 11.0h BGS 808
* CPM = Counts Per Minute
=12
14

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Pagrtat

W 8 8 & B

( <
w k. 4d 2 °§ o2

IVAYILNI

“s17
18
1714
12790
w28
9003

7374

!
(12 ]

SB-44

i

. g%
S H S S R R, O A A -sh«hs.ns -
EELENELEEEELEY, A DRDRDDEDRDDADD
» \ ' I v ' d ' ‘ ' ' ' o l ' '
\\ , , \\ S a) el ad el el L\hslﬂ\a.\

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 14" 1D HSA

HOLE CESIGNATION:
DATE COMPLETED:. Aprl 19. 2001

an
us
am
o

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

GROUND SURFACE | w2

T

ANALYSES

STRANGRAPHC DESCRIFTION § REMARXS
SASAND L} teown, Ine yurec. oo il sk Yace of cy.
SRSAND. . frs Janec. madiom dovse Yece of Favel most

ENO QF BORBHOLE @ 1t M OGS
" CPM « Comm Pu Mrem
Ilﬂ-hm

e g wood, ssont
- Ruthee 38 5 30 OGS

ASYWLT
SCTES. MEASURING POINT ELEVATIONS MAY OHANGE. REFER TO CURSIENT ELEVATION TABLE

PROJECT NAME. FAIRBANKS & OHIO
PROJECT NUMBER. 17770
CLIENT- DRAPER & KRAMER

CONTRACTOR. _MID-AMERICA DRILLING

LOCATION CHICAGO. LLINOIS

DEPT™H
1968
2
—a
—e
—8
—10
-2

1 [] ] ] ]
1OMLA) 100 $MOD WHD fat) NIV 00T NINNIMIND



STRATIGRAPHIC AND INSTRUMENTATION LOG

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/15/01

(OVERBURDEN) Page 1of4
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB45
PROJECT NUMBER: 17770 DATE COMPLETED: Apdil 19, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
Pt STRATIGRAPHIC DESCRIPTION & REMARKS i BOREHOLE COMPLETION -
w
E g [2&]| -
o] x |F0 s
GROUND SURFACE | 136 = w > o
5| F |Zx o
2|2 (2%
ASPHALT 1328 ASPHALT
B GRAVEL
BENTONITE
B SEAL 1218
B 11.88 “'1 ’l
ML-SILT (FILL), dark brown, firn, sandy, fittie gravelrubble, trace of TVEVRY
—2 slag and coal, moist A&l W73
LY AYAY
A Eada
= \YAYAY
\ ‘i‘ 3
B “Lu o) o 5 14372
V7 (NR?
= '\‘42\‘4:‘.
\\o \‘-
—4 \\,::\, ) 107
A S k)
L
- vl
Y 5
- 4
SP-SAND (FILL), dark brown. looss, itte s, trace of diay, siag and 88 @ (NRYH| 41
N coal, moist -
¢ CUTTINGS 13492
HOLEPLUG
B N\ 6
o 1z | 1022
—8 10711
- s.18
[~ SP-SAND, grayish brown, fine grained, }oose, trace of grave!, moist
9
| o an 9063
- 258
END OF BOREHOLE @ 11.0n BGS &=
 5PM = Counts Per Minuts
— 12
2 NR = No Recovery
—14
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Page 1ol 1

17411
7
145m2
10083
12582
1756
0338
2088
7808

, WdD m m

m (y 03¥) am ) ~g ~

23]
L

3NTVA N,

TVAYILNI

HIBWON 2 O_v o * v

SB-46

ASPHALT
SEAL

A By Ay 3, 8y A, dyd a3 8, a8, 8, 8l d,d, d d, dyd  dyayayay \\- o, oy \M \\4\
.uvuu,uuauvuuunmauv.hu‘uv.uw%&.uu&uvv %% Mm.uv.uu.uucuw%du.uuauuuw.\hu..uu.uu %
‘v‘r:. WM (Y N A VNN —-u\-a\olh\ocuv W 'a."uoau' W M Yy ﬁhu.hV

20 %5 %y %0 Lo %4 %6 % %4 %27 %o %4 % %o %4 %4 2, %o %4 21 %

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD: 4 1/4° ID HSA

HOLE DESIGNATION:
DATE COMPLETED. Aprd 19 2001

AT
un
w2
57
k1]

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

17

GROUND SURFACE | w1t

1 O 8GS
ANALYSES

STRATIGRAPYSC DESCRIFTION & REMARXS
SASAND FILL) wk sowr. 0t e QravednCtie. Face of sieg

ML-SLT FLL) 2k bomr, sy sorm et Yace of
and mood, seost

ag CoN et wood, Secas
Ruttse © 37 a 1.88 BGS

- Lille chuy. sestioh byoar i o £ 9t BGS

- MD Gy, ek beown o 6 88 9GS
SP.EAND guy. e garec. meduT: daee: Face O Fowal
FUBCin oy

€MD OF BOFDHOLE @
" CPM « Cons Pw it
3“-&“7

ASPALT
XIES MEASURING POINT ELEYATIONS MAY CHANGE, REFER TO CURRENT ELEVATION TABLE

PROJECT NAME. FAIRBANKS § OHIO
CUENT: DRAPER & KRAMER
LOCATIOR: CHICAGO. LLINOIS
CONTRACTOR MID-AMERICA DRELING

PROJECT NUMBER

mm ~ - w - 2 o b4
| 1 1 o ] [ L

] [
1OALA) 100 OO W) Fat) SOV OO ) NI A0



QVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Pags 101
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-47
PROJECT NUMBER: 17770 DATE COMPLETED: Apiil 19, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
‘Z(EBP;: STRATIGRAPHIC DESCRIPTION & REMARKS E’fv BOREHOLE COMPLETION T
e £ |3&| -
m
r |20 s
GROUND SURFACE | 14 S | w [Sm o
Sle |2 o
z|z|z=
ASPHALT
13 ASPHALT
- | _GRAVEL — 13.:
SP-SAND (FILL), devk brown, fine to medium grained, medium BENTONITE
L dense, Hitfs graveyrubbie, lrace of siag, moist s SEAL 15780
R
A A
YXRYRY N "
|—2 o 16144
\‘o:\‘o:\‘i 03
‘A
- \YAYLRY
- Litio clay 81 2T BGS Weth Y
- AL [N 13104
Ny, 47\
- '\‘ozﬁ‘{\
- No clay at 3.6% BGS \‘.“‘.;‘. 5
—4 Py @ us | 12
- LAY
\"l“‘l\‘.
~ -\\'z ‘Z\“ 12340
\\o‘\o ;‘u
AR
A%
—6 ANl p cUTTINGS | ® (g | 100
Py HOLEPLUG !
= oy 3
Y
B 15402
\"‘
i - Litse clay. trace of st at 7.50 BGS N
L\ 5
s oL o4 @n | 1002
= 8004
- - 459
B SP-SAND, gray, fine grained, medium dense. trace of gravel, moist,
potroleum odor 2
—10 ® ay | T8
B END OF BOREHOLE @ 11.00 BGS 2% o0
1 CPM = Counts Per Miruts
—12
—14
NQIES.  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Pegridt

WD § ¢ & ¥ & & § ¥ & 5 6
§ | A% % -8 g
TYANILNI

, 0 . i

SB-48

ASPHALT
SEA

ey 8, & g By By 8 8y I

)4 ) oIS - ol oy
S HE S R R K

¢¢¢¢¢&¢a¢¢&¢¢¢¢.%a&¢¢¢¢&¢%&¢&¢¢.

AL IO IS IC I LIS o:oo \\\\o

SEseaTaTs 24 %o 50 %0 o %2 %0 27 %o %4

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD: 4 147 ID HSA

HOLE DESIGNATION:
DATE COMPLETED: Aprd 19, 2001

13
17n
T
4]
an
n

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

1770

GROUND SUIFACE | 142

ANALYSIES

STRATIGRAPMC DESCRIPTION § REMARNS

SPAEAND (FLL] dat browen, OB e SR, rawir o Yace of

sag. mom

- ¥ oper of sudipie coicsed ey UhA. Seoan, e, . Sedec B
SCEANDFILL]L wown, e Jarec. ©ose. Bie ey tace of
S, MO, patTinm o

SP.SANG. guynh tvoun, ire grErec. Tace of EVE OO,
PENTIRSR OXF

2MBGE
SASAND (FELL n, fre graed OB, JECS Fanel

€40 OF BOPEHOLE @ 11 0t 8GS
" P « Coums Pur Mirum

ASPWALT
GRAVEL
OTES MEASURING POINT ELEVATIONS MAY CHANGE. REFER TO CURRENT ELEVATION TABLE

PROJECT NAME. FAIRBANKS & OMHIO
PROJECT NUMBER.

CLIEENT- DRAPER & KRAMER
LOCATION: CHICAGO. RLINOIS
CONTRACTOR MID-AMERICA DRRLING

b
Voo |

—12

) 1
1ONIAM 10D 4MOD WL 40 N0V DOTNIINNINIAG



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN}) Page 1of 4
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-49
PROJECT NUMBER: 17770 DATE COMPLETED: April 20, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4* ID HSA
LOCATION: CHICAGO., ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
2%'2: STRATIGRAPHIC DESCRIPTION & REMARKS Efv BOREHOLE COMPLETION T
5|2 |5e] -
@ | g {20 =
GROUND SURFACE | 14 2| o [SI o
S| = {fx o
z | z {z=
ASPHALT
1372 ASPHALT
n GRAVELRUBBLE/SILT AND SAND
BENTONITE
| SEAL 15463
s‘,‘s‘?‘.
B \"’\‘4;:.
oA XA
AY X r XYy 50+
l—2 [} 2 14768
\‘o:\‘a:\‘n (NR%)
- Yoy
12 Sty
L SP-SAND (FILL), dark brown, dense, fitde gravelrubble N YA 13382
trace of ciny, sit slag, coel and wood, moist ML AAL
L Y A
Ky (XXX
0‘\4‘\ 4 12
—4 YRRy w C0] et
sk
. 'L AT
\\tl\‘ol\‘t
i VALY 1715
Laly]
- No clay or silt at 5.60 BGS L~
12
¢ CUTTINGS 0 13640
HOLEPLUG  |~— .3
u 10084
5 - Litte claty at 720 BGS
g o (,}%, 9508
= 9480
an
= SP-SAND, gray, fine grained, medium dense, lrace of gravel, moist,
petrcleum odor
—10 o (;'g) 15
- 302 6620
END OF BOREHOLE @ 11.0h 8GS
1 CPM = Counts Per Minute
—12
2NReNo Recovery
— 14

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

NQTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




Pegelalt

mo | B % 3 B T OB B o8 &8 B 8
e i -2 T s
WAYILNY

SB-50

b i

a5 &Y
S S S R RN L e R S EE R ER M
HAHAINPNNNDRINBNI DS PIINIRANNIAANDANNS
S A A A A A A A I I A S SIS A A S S AL IS AL AR RS IS SN A I A XA 1
1 22525757 2 %0 30 57 s %o 50 27/ ’ 27 7 %2 54 27 %0 3237 \Lnkln\nl\u

DRILLING METHOD. 4 1/4* 1D HSA
FIELD PERSONNEL: W. POCHRON

HOLE DESIGNATION:
DATE COMPLETED. Aprl 20, 2001

ARt ]
1168
1w
436
245
2%

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

GROUMD S JRFACE | W2
Ve

AALYSS

STRANGRAPC DESCRIPTION § REMARCS
MLGAT FLL) dek eown e, Oy 3OS gFAaR.Cie, Face O
shag anc com, mout
SP.EAND FLL) trous. oM. T30 FRmEnAlie I OBy POBt
- Sovw graselutti. Mite shag. = cay. 2R JORR X 5 1R BGS
- Ui iy, Yacn of gFauginttia. "o wEg. Sace of wood & & M 8GS
- Genmtinuttie wilh Suce of seg w 9 £ o 088 BGS
SC-SAND FILLL ray. fre garmt cchen Jwwe. Yace of Jrawel.

END OF BORBMOLE @ 12 0 BGS

ASPLT
GRAVEL
SPEMND. guy_ e gares. madhsn awes Tace of Rl moet

" CPug = Counts Por Mirm
’m-bh—y

NOTES MEASURING POINT ELEVA TIONS MAY CHANGE . REFER TO CURENT ELEVATION TABLE

i
N

PROJECT NAME: FAIRBANKS & OHI0
PROJECT NUMBER 17770
CLIENT- DRAPER & KRAMER

CONTRACTOR MID-AMERICA DRILLING

LOCATION: CHICAGO. RLINOIS

b
' U

DEF™H
+3GS
—2
—t
—s
—10
-—12

i 1 1
LOALA LD 0D WHD fat) WOV OO TNXINNIMIAD



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1of1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: §B-51
PROJECT NUMBER: 17770 DATE COMPLETED: Apfil 20, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
ﬁg"‘ STRATIGRAPHIC DESCRIPTION & REMARKS E‘fv BOREHOLE COMPLETION T Ta
w § 28| -
o |20 =
GROUND SURFACE | 141 = w | S o
S|+ |2 (3}
z|z|z=
ASPHALT
1378 ASPHALT
B GRAVEURUBBLE/SILT AND SAND
BENTONITE
» SEAL 16505
\\fz\‘OL\‘-
- \"‘\‘ft\‘]
A £
\YRXYEY
—2 14510
\\,}‘.}\.
- ‘o \‘4 \‘.
4\\ A
LAY
- N2 A 17767
~
N 1058
SP-SAND (FILL), dark brown, loose, some gravel/rubble, Kte slag,
L4 coal and clay, tace of wood, moist o (Ng’) 12572
N 10522
3
—8 CUTTINGS w 10234
HOLEPLUG (NR?)
= 10410
e
- YA Ay
YY)
— Lty n 2 T302
8 R 04
s kot
= 'L ‘L r
\‘,'s‘.,s‘.
L -\\'z‘l‘:\l‘ 7983
| \‘,‘ % )
\\’ ~\
—10 296 o an| e
SP-SAND, tan, fine grained, medium densa, tace of gravel, moist
-
- 308 8670
END OF BOREHOLE @ 11.01 8GS
1 CPM = Counts Per Minute
—12
INR=No Recovery
— 14

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




Pagm 1al1

, WdD

17613
11867

3
6806

w (¥ 03y)
INTVA N

0y
8

(L]
S

L)

AVAYNILNI

HIAWNN

N

§B-52

ASPYALT

I EIEIEIEN LML) BV S EIEIIEEIE)
o a Wl Wl I S &

BAINND

FIELD PERSONNEL: W. POCHRON

DRILLING METHOD. 4 147 1D HSA

HOLE DESIGNATION:
DATE COMPLETED. Aprl 20, 2001

1188
23
a8

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

1mrn

GROUND SURFACE | 143

STRATIGRAPHC DESCRIPTION § REMARXS

SASAND (FLLL ana tronr. mdusn daras, il FIvesnttie v
ey, kace of SR sheg. COW Y%t a00C ot

SESAND B e graned Va0 Tecdu I SR A, Jeree,

- Tegen of gavaiinghbe s ey oo wag o cosf x 4 22 8GS
Tacn of el Aot

- Lilke it and chey. no sieg ¥ coml & 7 M BGS

GRAVELSEBBLESLY AND SAM:

ASPALT

PROJECT NAME. FAIRBANKS 8 OHIO
PROJECT NUMBER.

CUENT- DRAPER & KRAMER
LOCATION: CHICAGO. LLLINOIS
CONTRACTOR MIO-AMERICA DRELING

D

IR
Wil Sl
FINARADIS
A AN AR
s N0 G0 Lo Lo 1d

Al

€30 OF BORBHOLE @ 1! Ok 8GS
" PN « Cowes Pur Miruts

—_12

KIES MEASURNG POINT ELEVA TI0MS MAY OWANGE . REFER TO CURRENT ELEVATION TABLE
ANALYSIS

b
I

eIV HOTNIONNEMAND




Vi

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Pege 101
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-53
PROJECT NUMBER: 17770 DATE COMPLETED: Aprit 20, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
3%“ STRATIGRAPHIC DESCRIPTION & REMARKS ELREV BOREHOLE COMPLETION ar
w
&l 2i5e| -
o | |[do =
GROUND SURFACE | 142 =2 w {>i a
3| = | O
z| z |z~
ASPHALT
1389 ASPHALT
N GRAVELRUBBLE/SILT AND SAND
BENTONITE
= % SEAL 14544
\‘t‘\\o \‘
= \‘f‘\"‘\‘
A XA
YxYry N 50+
— o
2 SP-SAND (FILL), dark brown, loos, kttle gravelrubbie, trace of clay, 1219 \\,‘\\},‘, N1 o4 | 105
| sit stag, coal and wood, moist ‘\'L‘\‘L‘\‘
\ l;\ L
N ‘Lt 1320
- Trace graveirubbie ot 3.0 BGS R
L XX
—4 2 (11;) 10418
- 8812
¢ CUTTINGS 3 (,50) 9245
HOLEPLUG :
- 1878
v 14
o o 13 8877
- 8253
- - 479
[~ SP-SAND, tan, fine grained, trace medium to coarse grained, trace
of gravel, moist 2
|0 « as | &=
- 319 6674
END OF BOREHOLE @ 11,00 8GS
1 CPM = Counts Per Minuts
—12
L—14

OVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

NOTES

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS O




?

Paget1olt

weo | T
- -
§ [ % £ %
IWVAYILNI
HIAWNN (] ﬁnv a

$B-54

ASPHALT

AT I ITITIra N A A A dr Ay dy dy Ay dY Ay dyaYy ayd)
\&‘\l.\‘\‘\&‘\l.\‘ \‘\ ‘\l.\‘\‘\&‘\l.\‘\‘\k(\l.\
s} ada)a (\u\w\wl 3 a) s \WIN\V\wk\wlvlv\v
S OO IR
\\ ‘\ \\ ‘\ Ld ‘\ ‘\ ‘\ ‘\ \\ \\ ‘\ \\ ”

DRILLING METHOD. 4 14 ID HSA
FIELD PERSONNEL: W. POCHRON

HOLE DESIGNATION:
DATE COMPLETED. Aprdl 20. 2001

119

1164
1294

454

(OVERBURDEN)

STRATIGRAPHIC AND INSTRUMENTATION LOG

17770

GROUMND S JRFACE

STRATIGRAPHC DESCRIFTION § REMARXS

SASAC FLL; ea tromar. M owws. Sie GIwituleie S

sheg. tace of Cuy. ik slag. <08t aeC mond. TN

ASPYLT

- Tomoe of guatubine siag ot Bite sit oxt Gy of S OR BGS

- Rubiie & 2R 8GS
- Rutiten ot 7 42 BGE

SPSAND_ . ine raNeC. Facs Ouds™ B ONYe NG, Face

of grwel, Mo
690 OF BORBALE @ 11 3 6GS

T CPM « Counm Por Minas
}lﬂ-mm

XES MEASURING POINT ELEVATIONS MAY CHANGE. REFER TO CURRENT ELEVATION TABLE
NALYSSS

PROJECT NAME. FAIRBANKS & OHIC
CLIENT- DRAPER & KRAMER
LOCATION: CHICAGO. LLLINOIS
CONTRACTOR SHD-AMERICA DRELING

PROJECT MUMBER.

DEPTH
LIGS

-
-

1AL 100 40D

fat) IV 0O NIWNEN O



QOVERBURDEN LOG ACME.GPJ CRA_CORP.GDT 6/1501

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 10l1
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-55
PROJECT NUMBER: 17770 DATE COMPLETED: Apil 20, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4™ ID HSA
LOCATION: CHICAGO., ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
SAMPLE
?lEBzSH STRATIGRAPHIC DESCRIPTION & REMARKS E’f" BOREHOLE COMPLETION -
W
i £ |3& -
o | & |do =
GROUND SURFACE | 139 = ul |sw a.
S| e |2 o
z | z |Zz=
ASPHALT
1261 ASPHALT
» GRAVELRUBBLE, SAND AND SILT
BENTONITE
B SEAL 16087
B - Rubble ot 1.51 8GS OO
PEVEY N "
—2 [} 20087
AT e AV
- \\l Q‘d \\‘
\ &\ L
PATAT
B NN 19264
1071 AR
| SP-SAND (FILL), dark brown, loose, soms rubble, race of stag, Y ’-‘\‘-‘\‘
wood, clay and sit, moist NN
~ o‘\O‘\ r 0
—4 Yy w on | 1368
L
™ [ 3
- 12523
- Litle sik and clay, ¥ace of gravel and rubble at 5.0 8GS
N 4
- % CUTTINGS [
¢ \\"\\’ . Hoterlug  N—A (12 bt
N \\"‘l
\ ';\
- s 11364
Ny Ny
RY2EA
- LYEYAY
N XY XY
AT AN [
8 o 3 o670
- 7828
—10 am I 3 6o
SP-SAND, tan, fine grained, trace medium and coarse grained, ©3)
= Gensa, trace of gravel, moist
- m T4
L_ END OF BOREHOLE @ 11.00 BGS
1 CPM = Counts Per Minute
—12
L
—14
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
CHEMICAL ANALYSIS O




Page il

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

SB-56

HOLE DESIGNATION:
DATE COMPLETED. Aprl 20, 2001

PROJECT NAME. FAIRBANKS § OHIO

T

PROJECT NUMBER

DRILLING METHOD: 4 1/47 ID HSA

CUENT" DRAPER & KRAMER

FIELD PERSONNEL: W. POCHRON

LOCATION: CHICAGO. ILLINOIS

, WdD ) § § g g & 8
e E = : 2
WAYILNI
¥IEAWNN 5 ’ "

ASPYALTY

L4
&

-v .w 22 ‘u(m 23232 -w(m 2232 \u

' ' 8§
3 \\ \\ 2; 20

\ r ' IS
S EE

IS I 0 LY
\\\\\\\\

r
I

lo"o’

) \\ %4 20 2,

g A5 45 4

\‘\&‘\1.\‘s

PPN .r.\. BEEEELLY

\\ o,

'lo
“o

) ay M)
R R,

A
N\ o L4 )
\\\\\\\\

17

ARk 4

AT

STRATIGRAPHIC DESCRIPTION § REMARKS
GROUMD S URFACE

ASPPALTY

— 1317
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: FAIRBANKS & OHIO
PROJECT NUMBER: 17770

CLIENT: DRAPER & KRAMER
LOCATION: CHICAGO, ILLINOIS
CONTRACTOR: MID-AMERICA DRILLING

HOLE DESIGNATION: SB-57
DATE COMPLETED: April 20, 2001
DRILLING METHOD: 4 1/4" ID HSA
FIELD PERSONNEL: W. POCHRON

Page 1 of 1
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STRATIGRAPHIC AND INSTRUMENTATION LOG

_ (OVERBURDEN) Page 11
PROJECT NAME: FAIRBANKS & OHIO HOLE DESIGNATION: SB-59
PROJECT NUMBER: 17770 DATE COMPLETED: April 20, 2001
CLIENT: DRAPER & KRAMER DRILLING METHOD: 4 1/4" ID HSA
LOCATION: CHICAGO, ILLINOIS FIELD PERSONNEL: W. POCHRON
CONTRACTOR: MID-AMERICA DRILLING
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SURVEY ACTIVITIES
AT 247 EAST ILLINOIS STREET
CHICAGO, ILLINOIS
PERFORMED ON
FEBRUARY 9, AND APRIL 16-20, 2001

FOR

CONESTOGA-ROVERS & ASSOCIATES
8615 W. BRYN MAWR AVENUE
CHICAGO, IL 60631-3501

BY

RSSI
6312 W. OAKTON STREET
MORTON GROVE, ILLINOIS 60053-2723

May 7, 2001

W \NOME\400001 \cra\2470hio . DOC



I. METHODOLOGY

Surface radiation level survey

On February 9, RSSI performed a walkover survey of the site.
The survey area was an asphalt-covered parking lot with three
small buildings located at the edges of the lot. Above-ground
radiation level measurements were performed by passing a side
shielded 2 inch by 2 inch thallium doped sodium iodide (NaI(Tl))
detector over the survey area.

The detector was positioned about 3 inches from the ground
surface during the survey. The detector was connected to a
Ludlum 193 ratemeter (serial number 149080.) Measurements were
recorded in the intersection of every approximate nine-foot grid
node. An RSSI employee took measurements and a Conestoga-Rovers
& Associates (CRA) employee recorded the data.

Down-hole Measurements

To further evaluate and support the conclusions derived from the
walkover survey data, down-hole radiation levels were measured
and gamma spectroscopy analyses were performed on samples
collected by CRA.

On February 9, 2001, down-hole measurements of subsurface
radiation levels were performed at two locations selected by CRA
in the vicinity of elevated surface radiation levels.

On April 16-20, 2001, down-hole measurements of subsurface
radiation levels were performed at 59 locations selected by CRA.
See site plan, Appendix A. All measurements were performed
using a Ludlum Model 2241 survey meter, serial number 116442,
equipped with a 1" x 1" NaI(Tl) probe on February 9, and with a
2" x 2" Nal probe on April 16-20.

Soil Analysis

On February 9, three soil samples were collected from one bore-
hole located in the vicinity of the highest surface radiation
levels. 59 samples were collected between April 16-20. For
each sample, a 500 ml Marinelli beaker was filled with soil
collected by CRA personnel. All samples were counted for 1 hour
on a high-resolution gamma spectroscopy system.



The samples were analyzed using GDR software for the uranium,
thorium and actinium series and potassium-40. Radium 228 from
the thorium series emits no significant photons. Radium 226 from
the uranium series has only one significant photon at 186 keV
and its abundance is slightly greater than 0.03. These
properties make identification of these isotopes of radium
unlikely in practical situations.

The concentrations of surrogates with more abundant high energy
photons usually represent the concentration of Ra-228 and Ra-
226. Actinium-228, in the thorium series, is frequently used as
a surrogate for Radium-228, and Lead-214, in the uranium series,
is frequently used as a surrogate for Radium-226. These
surrogates are in equilibrium with the radium isotopes after one
month in situ.

II. RESULTS

Surface radiation level survey results

The background radiation level with the Ludlum 193 and the 2-
inch by 2-inch sodium iodide detector was 2,000 counts per
minute (cpm). Several areas on the site had radiation levels
significantly above background. The most elevated areas were
along the western edge of the property. The highest reading was
8,500 cpm, measured between areas D13 and E13. The measurement
was approximately 41 feet from the south sidewalk and
approximately 19 feet from the brick wall.

Down-hole Results

The February 9, down-hole measurements were made with the l1l-inch
by 1-inch detector and the Ludlum 2241 at two locations, B3 and
G8. The results of these measurements are summarized in

Table 2 of a report dated February 19, 2001, and are
incorporated in this report in Appendix B. Bore-hole G8
readings could not be made at the surface and one and two foot
depths because a heavy rain interfered with equipment
performance.

The results from the April 16-20 down-hole measurements are in
Appendix B. The highest reading, 2,239,317 cpm, was recorded in
the bore-hole designated SB-11 at a depth of 2 ft.



Soil Analysis Results

The high-resolution gamma spectroscopy analyses of the boring
samples are provided in Appendix C. Ac-228 and Pb-214 are
surrogates for Ra-228 and Ra-226, respectively. The highest
concentration of Ac-228 plus Pb-214 was 2500 pCi/g in a sample
collected from bore-hole SBll. The sample was collected from a
depth of approximately 1 ft-3 ft. This concentration represents
the sum of concentrations of Ra-228 and Ra-226.

Several parameters are set in the GDR software before analysis.
Sensitivity discriminates against statistically poor peaks. The
lower the search sensitivity, the smaller and less defined the
peak can be and still be recognized. The range for sensitivity
is from 0 to 10. The manufacturer’s default value of 2 was
used. Low energy cutoff sets the value below which energies
will not be considered in the peak search routine. The low
energy cutoff was set to 30 keV. The library window is the
tolerance in keV used to determine if a peak energy is a close
enough match to a library energy to identify the peak for
activity reporting. The manufacturer’s default value of 2 keV
was used. The final parameter is the gamma fraction limit (%).
This value, ranging from 0 to 100, sets the specified fraction
of known secondary peaks that must be present in the spectrum.
The gamma fraction limit was set to 10%. The efficiency and
library files used in the analysis are in Appendix D.

III. CONCLUSIONS

The results of the surface survey show evidence of
concentrations of radioactivity above normal background levels
at a number of locations. This conclusion is supported by down-
hole measurements, which are significantly elevated above levels
usually attributed to naturally occurring radioactive material
or rubble in the soil. '

The EPA has applied an action level in the Streeterville area of
a total of 7.1 pCi/g Ra-226 plus Ra-228. Eight samples out of
59 samples had concentrations of radium-226 and radium-228
surrogates in excess of the EPA’s action level of 7.1 pCi/g.
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APPENDIX A

SITE PLAN AND BORING LOCATIONS
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APPENDIX B

W Note: Bolded values represent the highest recorded radiation reading in each bore-hole.

Down Hole Measurement Results Reported February 19, 2001

Depth Hole B3 Hole G8
(cts in 1 min) (cts in 1 min)

1 ft 4019 -

2 ft 4576 -

3 ft 3504 3948
4 ft 3487 3484
5 ft 2418 2523
6 ft 2070 2421
7 ft 1946 2285
8 ft 2020 1769
9 ft 1924 1692
10 ft 1513 1633
11 ft 1667 1599
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APPENDIX B (continued)

Down Hole Results Recorded April 16-20, 2001

: Location
SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8 SB-9 SB-10 SB-11

1 34306 | 32353 12623 52227 12565 16802 7357 21956 31191 24367 941777
2 39369 33106 21075 62398 24512 21123 7481 37489 64713 49852 | 2239317
3 43093 48314 39598 123342 44487 24606 9035 55734 134766 | 46746 795526
4 43320 58074 .| 50991 205457 85002 29305 14716 63107 155701 | 42602 255023

|5 40756 65846 | 58707 582566 175580 37178 | 34919 62741 246111 | 58245 140670

-~

-G 29608 60149 52387 1392437 | 385457 | 47586 | 73990 51494 | 270978 | 47299 89164

al 7 18984 38141 21881 857261 154910 41328 63495 36237 63831 19581 23662

08 10398 17925 13615 165056 44667 29322 34866 - 21382 12704 12184
9 8734 10316 9738 36098 27822 16391 22111 12417 10802 9005 9230
10 8150 8977 9034 15549 18691 12947 14222 9605 7870 7748 10381
11 8613 8671 8391 12639 16584 12748 12926 11742 8900 7756 36590
12 10245 10818 8483 27936 16486 9377 12890 9518 9673 6896 8968
13 7930 9451 7172 12549 10928 8079 10176 6611 6542 6617 57181
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APPENDIX B (continued)

Location
SB-12 | SB-13 | SB-14 SB-15 SB-16 | SB-17 | SB-18 | SB-19 | SB-20 | SB-21 SB-22 SB-23
1 39052 31221 114356 15211 14261 15412 17901 17437 14391 | 16463 17502 12944
2 64254 49254 | 234427 17849 14256 18056 11055 12980 13765 11886 16048 12324
3 71867 45202 132254 17689 14168 14969 10781 10095 12467 11114 12340 10980
|4 98919 45565 106418 16963 12808 9802 9782 15412 9569 11729 9986 11047
E|] 5 | 106794 | 44411 105137 13589 11629 9373 9411 12127 8302 10175 10474 10038
£| 6 66487 38341 69261 11048 9552 8271 9248 8279 8666 9159 8292 8915
S 7 25362 13855 25748 9465 6278 6938 10435 8625 8108 9287 8057 8409
Ol 8 11113 - 11388 8557 6051 7095 13437 8012 7670 8730 8876 7889
9 8984 9207 9355 7092 6652 6781 7566 6738 8033 6668 7740 8714
10 10524 9750 17621 6636 6309 6578 6925 6713 7083 6654 6914 7405
11 6878 - 7865 6974 6115 6458 6444 6343 6756 6431 7009 6554
12 - - - - - - - - - - - -
13 - - - - - - - - - - - -
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APPENDIX B (continued)

Location
SB-24 | SB-25 | SB-26 SB-27 SB-28 | SB-29 | SB-30 | SB-31 SB-32 | SB-33 SB-34 SB-35
1 11209 11664 13972 16475 19930 15907 17025 | 14897 17591 15214 16108 16588
2 14738 | 17365 | 18521 25449 18514 15915 12385 12870 21580 16967 21146 13816
3 14565 15296 14194 34238 19654 15946 11046 11277 22348 15856 15156 13474
4 10705 12529 11191 32080 18733 13715 11565 10515 22102 14300 15912 12351
| 5 10345 11955 7472 24951 16681 12907 12165 10600 22263 14341 10544 8130
§ 6 12017 11484 8602 17658 15071 11733 15661 9580 20585 14007 10420 9073
‘g 7 10206 9398 8677 14420 7349 10365 10524 10977 12722 - 9591 10175
of 8 7947 8584 8061 9696 5645 9610 8879 13028 5917 10497 9800 8563
9 7739 7290 7813 7417 6898 8559 7044 8494 6280 7584 8612 7844
10 6598 6712 7316 7116 6535 8619 6882 6700 7281 7034 7163 6709
11 6539 6968 6669 6640 6432 6885 6739 6402 6787 6789 6311 6459
12 - - - - - - - - - - - -
13 - - - - - - - - - - - -
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APPENDIX B (continued)

™

Location
SB-36 | SB-37 | SB-38 SB-39 SB-40 | SB-41 SB-42 SB-43 SB-44 | SB45 SB-46 SB-47
1 24138 13483 14199 15530 45875 16336 | 18255 11766 15065 12736 15332 15780
2 62638 | 20754 17529 14654 162798 | 13641 14856 12760 12767 14733 14596 16144
3 16076 18605 23158 16233 40810 11854 14704 17428 16504 14372 17411 13104
4 14040 15089 15928 12657 15655 10495 11418 14331 13684 11397 19237 12156
| 5 8338 15540 13471 9385 9557 10204 9654 14020 14517 14138 14582 12346
f 6 9878 12923 13621 9433 8122 9171 9161 14675 18901 13492 16083 14060
‘g 7 8975 10993 12812 9608 8476 9510 9884 . 13084 17134 10202 12582 15402
ol 8 8798 9028 10991 8815 8556 10160 9109 8811 12790 10711 11756 10933
9 10454 8543 8661 7142 11700 10468 7658 6935 10288 9063 10338 8984
10 7861 6968 7553 6708 8547 7434 6336 8199 9003 7657 8086 7433
11 6704 6476 6846 6396 7262 - 6882 6905 7374 6539 7609 6899
12 - - - - - - - - - - - -
13 - - - - - - - - - - - -
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APPENDIX B (continued)

™\

Location :

SB-48 | SB-49 | SB-50 SB-51 SB-52 | SB-53 | SB-54 | SB-55 | SB-56 | SB-57 SB-58 SB-59
1 8230 15463 | 17833 16505 15314 14544 14416 18087 19280 15773 12759 15289
2 15417 | 14766 14522 14910 17613 | 16631 18044 | 20087 19627 15031 13544 15751
3 17925 13382 12459 17767 11967 13230 13193 19281 15655 17271 12835 13136
4 12643 10339 13692 12572 9626 10416 10270 13886 12019 12885 14540 14201
L5 13060 11715 14231 10522 8312 8812 8729 12523 11834 9707 11591 14831
pd 11031 13640 10952 10234 9140 9245 7467 9994 8960 9977 14061 11244
a7 9297 10094 9597 10410 9678 11879 10222 11364 8823 11056 9828 9676
ol 8 10469 9508 9357 7382 8206 8877 7982 9570 9497 9070 9818 12241
9 10186 9480 8812 7889 8334 8253 7082 7828 8085 8591 7533 8962
10 9271 7815 7304 6510 7113 6993 6660 6802 6949 7705 6813 6773
11 9259 6689 6963 6670 6896 6674 6566 7114 6800 6870 6921 7082

12 - - - - - - - - - - - -

13 - - - - - - - - - - - -

H:homeW 0000 1\cre\downhole.doc
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Gamma Spectroscopy Results

APPENDIX C

Sample Borehole  Depth Ac-228 Pb-214 TOTAL
NO. ID ft pCilg pCilg pCilg
011294 SB-1 1-3 0.00E+00 2.00E+00 2.00E+00
011295 SB-1 7-9 0.00E+00 3.00E+00 3.00E+00
011296 SB-2 1-3 0.00E+00 1.56E+00 1.56E+00
011297 SB-2 5-7 1.80E+00 2.54E+00 4.34E+00
011299 SB-3 3-5 7.29E-01 1.36E+00  2.09E+00
011300 SB-3 79 2.97E-01 460E-01 7.57E-01
011301 SB-4 1-3 1.06E+00 2.13E+00 3.19E+00
011303 SB-4 5-7 1.07E+02 3.58E+01 1.43E+02
011302 SB-4 9-11 9.46E-01 7.92E-01 1.74E+00
011304 SB-5 5-7 2.56E+00 4.47E+00 7.03E+00
011305 SB-5 9-11 0.00E+00 6.87E-01  6.87E-01
011306 SB-6 1-3 0.00E+00 1.46E+00 1.46E+00
011307 SB-6 5-7 9.19E-01 2.73E+00 3.65E+00
011308 SB-7 79 4.74E-01 1.25E+00 1.72E+00
011309 SB-8 1-3 1.69E+00 3.24E+00 4.93E+00
011310 SB-8 7-9 0.00E+00 1.91E+00 1.91E+00
011311 SB-9 1-3 1.95E+00 2.92E+00 4.87E+00
011312 SB-9 57 9.08E+01 4.94E+01 1.40E+02
011313 SB-10 3-5 9.97E-01 1.19E+00 2.19E+00
011314 SB-10 7-9 0.00E+00 7.97E-01  7.97E-01
011315 SB-11 1-3 1.21E+03 1.29E+03 2.50E+03
011316 SB-11 7-9 6.92E+00 2.27E+00 9.19E+00
011317 SB-11 9-11 1.56E+00 4.67E-01 2.03E+00
011318 SB-12 1-3 1.13E+00 1.59E+00 2.72E+00
011319 SB-12 35 2.38E+00 5.72E+00 8.10E+00
011320 SB-13 3-5 1.94E+00 2.22E+00 4.16E+00
011321 SB-14 1-3 5.17E+01 9.68E+00 6.14E+01
011322 SB-14 35 7.35E+00 1.77E+00 9.12E+00
011323 SB-15 1-3 1.33E+00 1.24E+00 2.57E+00
011325 SB-16 35 4.91E-01 5.17E-01  1.01E+00
011326 SB-17 3-5 4.69E-01 6.68E-01  1.14E+00
011327 SB-18 1-3 0.00E+00 1.02E+00 1.02E+00
011328 SB-19 3-5 1.22E+00 1.61E+00 2.83E+00
011329 SB-20 3-5 4.41E-01 5.63E-01  1.00E+00
011330 SB-21 3-5 5.94E-01 6.22E-01  1.22E+00
011331 SB-22 3-5 0.00E+00 9.19E-01  9.19E-01
011332 SB-23 1-3 6.63E-01 9.55E-01 1.62E+00
011333 SB-24 1-3 7.40E-01 1.00E+00 1.74E+00
011334 SB-24 5-7 0.00E+00 6.29E-01  6.29E-01
011335 SB-25 24 6.84E-01 1.10E+00 1.78E+00
011336 SB-26 2'4 9.25E-01 2.09E+00 3.02E+00
011337 SB-26 4'-6' 0.00E+00 1.08E+00 1.08E+00
011338 SB-27 2'-4 1.81E+00 3.27E+00 5.08E+00
011339 SB-27 4'-6' 1.54E+00 3.24E+00 4.78E+00
011340 SB-27 8-10' 4.77E-01 8.98E-01 1.38E+00
011341 SB-28 1-3' 8.91E-01 247E+00 3.36E+00



011342
011343
011344
011386
011387
011388
011389
011390
011391
011392
011393
011394
011395
011396
011397
011398
011399
011400
011401
011402
011403
011404
011405
011406
011407
011408
011409
011410
011411
011412
011413
011414
011415
011416
011417
011418
011419
011420
011421
011422
011423
011424
011425
011426
011427

SB-28
SB-29
SB-29
SB-30
SB-30
SB-31
SB-31
SB-33
SB-33
SB-34
SB-34
SB-35
SB-35
SB-36
SB-36
SB-37
SB-37
SB-38
SB-38
S8-39
SB-40
SB-40
SB-41
SB-42
SB-43
SB-44
SB-45
SB-46
SB-47
SB-48
SB-49
SB-50
SB-52
SB-53
S$B-53
SB-54
SB-54
SB-55
SB-55
SB-56
SB-57
SB-58
SB-59
B3
G8

79
1-3'
5.7
1'-3'
5.7
1-3
7-9'
1-3'
5.7
1-3'
5.7
1-3
3-5'
1'-3'
5-7'
1°-3
3-8
1-3'
5-7'
5-7'
1-3
3.5
1-3
13
3-5'
3.5
6'-8'
3-5
1-3
3.5
5.7
4'-6'
24
13
7-9'
1'-3
5-7'
1'-3'
5-7'
1.3
1-3'
3-5'
3-5'
1'-3'
1'-3'

APPENDIX C (continued)

0.00E+00
7.38E-01
0.00E+00
9.76E-01
4.41E-01
9.52E-01
7.27E-01
1.02E+00
0.00E+00
9.57E-01
0.00E+00
0.00E+00
9.31E-01
0.00E+00
0.00E+00
1.83E+00
6.76E-01
9.04E-01
0.00E+00
5.11E-01
1.54E+01
4.78E-01
8.74E-01
7.48E-01
5.56E-01
7.09E-01
0.00E+00
7.68E-01
9.51E-01
1.17E+00
6.07E-01
9.00E-01
5.36E-01
0.00E+00
0.00E+00
8.56E-01
0.00E+00
8.37E-01
0.00E+00
1.49E+00
7.00E-01
1.03E+00
0.00E+00
6.04E-01
6.59E-01

1.19E+00
1.18E+00
1.56E+00
1.85E+00
1.15E+00
2.22E+00
1.23E+00
2.61E+00
1.68E+00
2.81E+00
1.38E+00
1.36E+00
2.24E+00
2.59E+00
8.80E-01

3.50E+00
1.97E+00
2.81E+00
1.96E+00
1.17E+00
1.09E+01
1.62E+00
2.26E+00
2.25E+00
1.08E+00
2.44E+00
1.05E+00
2.60E+00
2.08E+00
1.91E+00
1.23E+00
2.41E+00
1.64E+00
2.39E+00
1.55E+00
3.53E+00
1.11E+00
3.04E+00
9.93E-01

2.89E+00
1.99E+00
2.01E+00
9.70E-01

2.50E+00
3.32E+00

1.19E+00
1.92E+00
1.56E+00
2.83E+00
1.59E+00
3.17E+00
1.96E+00
3.63E+00
1.68E+00
3.77E+00
1.38E+00
1.36E+00
3.17E+00
2.59E+00
8.80E&-01

5.33E+00
2.65E+00
3.71E+00
1.96E+00
1.68E+00
2.63E+01
2.10E+00
3.13E+00
3.00E+00
1.64E+00
3.15E+00
1.05E+00
3.37E+00
3.03E+00
3.08E+00
1.84E+00
3.31E+00
2.18E+00
2.39E+00
1.55E+00
4.39E+00
1.11E+00
3.88E+00
9.93E-01

4.38E+00
2.68E+00
3.04E+00
9.70E-01

3.10E+00
3.98E+00

* Bolded Values exceed 7.1 pCi/g



APPENDIX D

Efficiency and Library Files Used in Gamma Spec Analysis

e = e e e e e e e e e e e s e e e e EmhEm e EE-Em-——-----

EFFICIENCY FILE: h:\gdr\eff\500mar.eff
ID.: 500 ml Marinelli

Eff.=1/([7.31e-002*En"-2.40e+000 + 7.89e+001*En"8.95e-001]

(Where En = Energy in MeV)

Library file: h:\gdr\1lib\UThAcK.lib
ID.: U, Th, & Ac Natural Series + K

Pk. Energy 1Isotope 2ndary Gamma DAC Calc Sbtr
# (keV) Name Pk # Type Fraction Halflife (uCi/ml) Cntr Cntr
1 11.70 Ra-223 19 I.D. 0.2474 1.1434e+001 D 3.0e-010 Y Y
2 12.30 Fr-223 7 I.D. 0.3368 2.1800e+001 M 3.0e-007 Y Y
3 13.00 U-235 25 I.D 0.3910 7.0380e+008 Y 2.0e-011 Y Y
4 27.36 Pa-231 26 QUANT 0.0930 3.2760e+004 Y 6.0e-013 Y Y
5 46.50 Pb-210 0 QUANT 0.0405 2.2260e+001 Y 1.0e-010 Y Y
6 50.10 Th-227 48 QUANT 0.0840 1.8718e+001 D 1.0e-010 Y Y
7 50.10 Fr-223 18 QUANT 0.3170 2.1800e+001 M 3.0e-007 Y Y
8 53.20 U-234 0 QUANT 0.0012 2.4450e+005 Y 2.0e-011 Y Y
9 59.00 Th-232 35 QUANT 0.0019 1.4050e+010 Y 65.0e-013 Y Y
10 63.29 Th-234 27 QUANT 0.0381 2.4100e+001 D 6.0e-008 Y Y
11 66.38 TU-238 0 QUANT 0.0010 4.4680e+009 Y 2.0e-011 Y Y
12 €7.67 Th-230 0 QUANT 0.0037 7.7000e+004 Y 3.0e-012 Y Y
13 74.82 Pb-212 17 QUANT 0.1069 1.0643e+001 H 1.0e-008 Y Y
14 74.82 Pb-214 16 QUANT 0.0621 2.6800e+001 M 3.0e-007 Y Y
15 74.97 T1-208 56 QUANT 0.0343 3.0530e+000 M 0.0e+000 Y Y
16 77.11 Pb-214 23 QUANT 0.1046 2.6800e+001 M 3.0e-007 Y Y
17 77.11 Pb-212 22 QUANT 0.1800 1.0643e+001 H 1.0e-008 Y Y
18 79.80 Fr-223 24 QUANT 0.0761 2.1800e+001 M 3.0e-007 Y Y
19 83.78 Ra-223 31 QUANT 0.2470 1.1434e+001 D 3.0e-010 Y Y
20 84.21 Th-231 0 QUANT 0.0644 2.5520e+001 H 3.0e-006 Y Y
21 84.37 Th-228 46 QUANT 0.0121 1.9132e+000 Y 4.0e-012 Y Y
22 87.30 Pb-212 49 QUANT 0.0804 1.0643e+001 H 1.0e-008 Y Y
23 87.30 Pb-214 51 QUANT 0.0467 2.6800e+001 M 3.0e-007 Y Y
24 88.47 Fr-223 47 QUANT 0.0242 2.1800e+001 M 3.0e-007 Y Y
25 89.95 U-235 29 QUANT 0.0273 7.0380e+008 Y 2.0e-011 Y Y
26 90.88 Pa-231 41 QUANT 0.0102 3.2760e+004 Y 6.0e-013 Y Y
27 92.38 Th-234 28 QUANT 0.0272 2.4100e+001 D 6.0e-008 Y Y
28 92.80 Th-234 10 QUANT 0.0269 2.4100e+001 D 6.0e-008 Y Y
29 93.35 U-235 37 QUANT 0.0446 7.0380e+008 Y 2.0e-011 Y Y
30 94 .66 Pa-234 32 QUANT 0.1570 6.7000e+000 H 3.0e-006 Y Y
31 94.90 Ra-223 38 QUANT 0.1120 1.1434e+001 D 3.0e-010 Y Y
32 98.44 Pa-234 33 QUANT 0.2544 6.7000e+000 H 3.0e-006 Y Y
33 111.00 Pa-234 36 QUANT 0.1185 6.7000e+000 H 3.0e-006 Y Y
34 115.35 Ac-227 0 - QUANT 0.0010 2.1773e+001 Y 2.0e-013 Y Y
35 125.00 Th-232 9 QUANT 0.0004 1.4050e+010 Y 5.0e-013 Y Y
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07
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67
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17
36
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37
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Pa-234
U-235
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U-235
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U-235
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U-235
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Th-227
Pb-212
Ra-224
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Pa-231
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Po-214
T1-210
Po-210
Po-216
Pb-211
T1l-208
Pa-234
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39
52
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44
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76
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QUANT
QUANT
QUANT
QUANT
QUANT
QUANT
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.2040
.1050
.0324
.0558
.0407
.0143
.5400
.0328
.0470
.0443
.0024
.0282
.1150
.4465
.0395
.0749
.1360
.0360
.0106
.0102
.0679
.1925
. 7917
.0230
.0341
.0230
.0388
.0321
.0013
.0031
.1136
.1294
.3721
.0650
.0294
.0213
.0132
.0003
. 0443
.2156
.1091
.0054
.8423
.4628
.0031
.1183
.0504
.0057
.0463
.0001
.9896
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.0286
.1245
.1224
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.7000e+000
.0380e+008
.1434e+001
.1434e+001
.0380e+008
.2760e+004
.0380e+008
.6000e+003
.0380e+008
.1300e+000
.9132e+000
.1800e+001
.8718e+001
.0643e+001
.6200e+000
.6800e+001
.1434e+001
.1300e+000
.9600e+000
.7000e+000
.0530e+000
.6800e+001
.3000e+000
.2760e+004
.0643e+001
.2760e+004
.1434e+001
.1300e+000
.0550e+001
.7000e+000
.1300e+000
.1300e+000
.6800e+001
.9600e+000
.6100e+001
.1300e+000
.6100e+001
.7800e-004
.1300e+000
.0530e+000
.7000e+000
.1600e-001
.0530e+000
.9900e+001
.7000e+000
.0550e+001
.9900e+001
.7000e+000
.1300e+000
.3700e-005
.3000e+000
.3838e+002
.4600e-001
.6100e+001
.0530e+000
.7000e+000
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.0e-006
.0e-011
.0e-010
.0e-010
.0e-011
.0e-013
.0e-011
.0e-010
.0e-011
.0e-009
.0e-012
.0e-007
.0e-010
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.0e-010
.0e-007
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.0e+000
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.0e+000
.0e-007
.0e+000
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Pa-234
Po-211
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Ac-228
Pa-234
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Bi-214
Pa-234
Ac-228
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Bi-214
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Pa-234
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Bi-214
K-40
Bi-214
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77
0
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45
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58
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.0052
.0024
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.0037
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.0059
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1.0

INTRODUCTION

Conestoga-Rovers & Associates (CRA) has prepared this Construction Quality
Assurance Plan (CQAP) for the property referred to as the Fairbanks and Ohio
Autopark, Chicago, Illinois (Site). The Site is currently occupied by an active pay
parking lot, a fast food restaurant and a vacant metal building,.

The activities outlined in the Removal Action Work Plan (RAWP) involve excavation
and off-site disposal of radiological-impacted soil/fill material from beneath the Site.
The excavated area will be backfilled as required to facilitate future use of the Site.
Remediation of the Site is being undertaken in support of planned redevelopment
including construction of a high-rise, multi-use building. The remediation program is
being undertaken on a voluntary basis under agreement with the United States
Environmental Protection Agency (U.S.EPA).

11 PURPOSE AND ORGANIZATION OF REPORT
This CQAP presents the quality assurance program to be used during implementation
of the Removal Action (RA) at the Site. The purpose of the CQAP is to ensure that the

RA activities meet or exceed all design criteria and requirements.

This CQAP is organized as follows:

i) Section 1.0 presents the background information, purpose and organization of
the report;

ii) Section 2.0 provides a description of the project;

iii) Section 3.0 outlines the project organization and responsibilities;

iv) Section 4.0 presents the personnel qualification requirements;
V) Section 5.0 presents the project meeting requirements;

vi) Section 6.0 describes the inspection and testing activities required to ensure that
construction and materials comply with all design specifications and plans; and

vii)  Section 7.0 describes the documentation requirements of the Construction
Quality Assurance (CQA) activities.
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2.0 PROJECT DESCRIPTION

The remediation activities will be focused on the removal of radiological-impacted
soil/fill material. It is expected that the excavation will extend through the complete
thickness of the fill material over the entire Site area. The excavation may also extend
into the underlying native material depending on the results of verification testing to be
performed.

The general sequence of activities, will be as follows:

e preparatory work, including obtaining required permits and approvals, and utility
clearances;

¢ mobilization of materials, equipment and temporary support facilities;
e site surveying, clearing existing structures and fence removal;
¢ removal of asphalt, and walkover survey for presence of impacted soil / fill;

¢ sheeting / shoring and excavation, staging and removal of impacted soil / fill to
required depth;

e confirmatory soil sampling and analysis;
e Dbackfilling and Site restoration; and

e project closeout.

This CQAP applies to the activities associated with soil excavation and associated
testing.
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3.0

PROJECT ORGANIZATION AND RESPONSIBILITIES

Figure D.3.1 shows the Project Organizational Chart including Quality Assurance (QA)
and Quality Control (QC). Duties and responsibilities including QA and QC are listed
below.

3.1 PROJECT MANAGER

e Serves as the Owner’s Representative.

e Acts as primary contact with agency personnel.

3.2 PROJECT COORDINATOR

e Provides assistance to Project Manager.
e Provides overall project coordination function.
e Assures adherence to work plan requirements.

e Acts as primary contact with project personnel and RA Contractor.

3.3 PROJECT ENGINEER

¢ Provides day-to-day construction management/liaison with RA Contractor.
e Provides engineering and other technical support during construction.

e Assures adherence to contracts and schedules.

e Coordinates QA and construction work.

e Maintains job record and reviews submittal and schedules.

» Reviews work performed and disapproves defective work.

¢ Conducts pre-final and final inspections of completed work.

e Prepares as-built drawings.

¢ Conducts meetings as required.

o Verifies quantities of materials used.
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3.4

3.5

SITE ENGINEER / CQA OFFICER

Reports to the Project Engineer.
Executes the approved CQAP.
Provides field management of CQA activities.

Provides day-to-day liaison with radiological laboratory and Health Physics
Contractor.

Performs independent on-Site inspections of the work to assess compliance with
project standards.

Conduct CQA tests and inspections as indicated in the CQAP.
Record test results and inspections daily.

Reviews, records, and maintains all test data.

Reports the results of all inspections to the Project Engineer.

Identifies work that should be accepted, rejected, or uncovered for observation or
that may require special testing, inspection, or approval.

Verifies that corrective measures are implemented.

Prepares final documents and certifications at the request of the Project Engineer for
addition to the Project Closeout Report.

RA CONTRACTOR

Provides required plans, e.g., health and safety, construction work plans.
Constructs the project according to the project requirements.

Obtains all necessary construction permits and approvals.

Provides project schedules and other required submittals.

Maintains “record drawings” at the Site properly noting all changes made during
construction.

Is responsible for health and safety of Site personnel, including health and safety
orientation and training.

Cooperates with inspection authorities.
Manages own subcontractors.

Retains qualified testing firms (e.g., laboratory, geotechnical) for testing of materials
and workmanship to ensure that materials meet specified requirements.
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3.6

Submits samples and/or materials for testing to determine if samples and/or
materials meet specified requirements, and submits results directly to the CQA
Officer.

Provides Site security.

HEALTH PHYSICS CONTRACTOR

Undertakes radiological walkover surveys within excavation areas.

Provides Health Physics support.

Undertakes surveys of equipment that has been in contact with contaminated soils.
Undertakes daily walkover surveys.

Responsible for personnel dosimetry.

Responsible for on-Site pre-verification sample analysis.
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4.0

PERSONNEL QUALIFICATIONS

4.1 PROJECT MANAGER

¢ Consulting firm experienced in site investigation, assessment and design and
construction of contaminated site remedies.

4.2 PROJECT COORDINATOR

e Consulting firm experienced in site investigation, assessment and design and
construction of contaminated site remedies.

4.3 PROJECT ENGINEER

e Consulting firm experienced in design and construction of contaminated site
remedies.

4.4 SITE ENGINEER / COA OFFICER

¢ Graduate of a recognized college in a technically related field.

e Minimum of 3years experience in the oversight and implementation of
contaminated site remediation and construction QA activities.

e Working knowledge of relevant codes and regulations concerning material and
equipment installation, observation and testing procedures, equipment,
documentation procedures, and site safety.

4.5 RA CONTRACTOR

e Experience in contaminated site remediation (minimum 5 years of corporate
experience).

e Thorough knowledge of testing procedures, equipment, and documentation
procedures required for implementation of the remedial activities.

e Senior level point of contact (minimum 10 years experience in contaminated site
remediation or equivalent).
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e An on-Site Construction Superintendent (minimum 8years experience in
contaminated site remediation or equivalent) empowered to act on behalf of the
Contractor in all field related matters pertaining to the remedial activities.

4.6 HEALTH PHYSICS CONTRACTOR

e Experience in radiological survey techniques (minimum 5 years of corporate
experience).

e Experience in high-resolution gamma spectroscopic analysis.
¢ Thorough knowledge of survey meters and related detectors.

e Experience in personnel dosimetry techniques and requisite documentation and
reporting requirements.

¢ Senior level point-of-contact (minimum 10 years of experience in the Health Physics
arena).
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5.0 PROJECT MEETINGS

Project meetings will be held during the performance of the RA to ensure that all tasks

are accomplished according to schedule and that they are completed in accordance with

the project requirements. It is anticipated that these progress meetings will be attended
by the Project Coordinator, Project Engineer, Site Engineer/CQA Officer, Health Physics
Contractor, and RA Contractor Representative(s).

5.1

PRECONSTRUCTION MEETING

Purpose: To resolve any uncertainties in the project requirements, and to review

levels of responsibility, reporting requirements, and health and safety
requirements.

Participants:  Project Coordinator, Project Engineer, Site Engineer/CQA Officer,

Contractor Superintendent, HS Officer, Health Physicist.

Topics:

Discuss RA Work Plan, CQAP, Site-specific Health and Safety Plan (HASP), project
schedule, and other relevant documents.

Review the activities to be conducted during the RA.

Review roles of each organization relative to the overall project requirements and
the CQAP.

Review lines of authority and communication.

Discuss the established procedures or protocol for observations and tests including
sampling strategies.

Discuss methods to be used for undertaking and reporting verification and pre-
verification sampling and analysis.

Discuss the established procedures or protocols for handling construction
deficiencies, repairs, and retesting.

Review methods for documenting and reporting inspection data.
Review methods for distributing and storing documents and reports.
Review work area delineation, security, and safety protocols.

Discuss the location for storing equipment and materials, and the protection of these
items during inclement weather.
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5.2

Discuss the protection of uncompleted remedial work during off hours and during
inclement weather.

Conduct a Site tour to review remediation areas, safety areas, and equipment and
stockpile storage locations.

Confirm that each party understands and accepts its responsibility to ensure that the
RA is performed to meet or exceed the specified design criteria.

DAILY PROGRESS MEETING

Purpose: To review daily work schedule progress and health and safety issues.

This meeting is intended to be an informal meeting held at the start or
end of each work day.

Participants: Site Engineer/CQA Officer, Contractor Superintendent, HS Officer.

Topics:

Review previous day’s activities and progress.
Review work location and activities for the next day.

Review health and safety deficiencies from the previous work day and review health
and safety requirements and potential problems for the next day’s activities.

Review RA Contractor’'s personnel, subcontractor personnel, and equipment
assignments for the next day.

Discuss any potential construction problems.

5.3 WEEKLY PROGRESS MEETINGS
Purpose: To review update of work schedule progress and plans on a weekly

basis, and identify schedule slippage and corrective efforts, if required.

Participants: Project Engineer, Site Engineer/CQA  Officer, Contracto_r

Superintendent, HS Officer, Health Physicist.

Topics:

Health and Safety report for previous week’s activities and progress for the coming
week’s activities.

Review work activities from the previous week.
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Comparison of actual progress to scheduled work activities, noting schedule
slippage and actions to be implemented to rectify schedule slippage.

Review work activities for the next week.

Review potential remedial problems and proposed solutions.
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6.0 QA INSPECTION AND TESTING ACTIVITIES

6.1 SCOPE

Throughout the implementation of the RA, there will be continuous field inspections
and testing requirements for specific work tasks. The field inspection and testing
activities will ensure completion of the work according to the designated QA/QC
requirements.

Field inspections and testing will provide a qualitative and quantitative means of
monitoring the quality and progress of work performed.

The components that will require field inspection or testing are as follows:

e Soil/fill excavation and handling; and

¢ Backfilling and compaction.

Sampling and analysis of excavated material and post-excavation material for
radiological parameters will be conducted as described in the RA Work Plan Appendix
E — Sampling and Analysis Plan. The RA Contractor will provide assistance to the Site
Engineer to facilitate sample collection. Sample analyses will be performed by an
independent subcontract laboratory. The Project Engineer and the Site Engineer/CQA
Officer will ensure day-to-day coordination of the RA Contractors activities relative to
the radiological testing results.

6.2 FIELD INSPECTIONS

Field inspections will be completed throughout the construction by the Site
Engineer/CQA Officer, who will have the primary responsibility for conducting and
documenting all QA inspection activities.

The inspections will examine the following, as appliéable:

¢ Quality of workmanship;
¢ Conformance with specified lines, grades, and elevations;
¢ Conformance with relevant permit requirements; and

e Conformance with required handling procedures.
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Documentation of all QA inspection activities will be included in the Site
Engineer/CQA Officer's log book. Specific observations and results will be
documented and attached to the Construction QA Reports.

Any inspection failures, conformance problems, or other concerns will be reported
immediately to the Project Engineer.

The specific inspection activities, frequencies, and documentation requirements are
summarized in Table D.6.1.
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7.0 COA DOCUMENTATION

71 GENERAL

This section describes the documentation requirements for the CQA activities. The
proper, thorough, and accurate documentation of all CQA activities is necessary to
verify that the RA was completed according to the specified requirements.

CQA documentation shall consist of daily records, photographic records, weekly

progress reports, and a final report. All records will be maintained at the Site by the Site
Engineer /CQA Officer, and copies submitted to the Project Engineer.

7.2 DAILY RECORDS

At a minimum, daily records shall consist of field notes, summaries of daily meeting
with the RA Contractor, observation and data sheets, and documentation of any
construction problems and associated resolution.

The Site Engineer/CQA Officer will record daily QA activities on observation and data
sheets. The observation and data sheets shall include the following information, as
applicable:

o Date, time, and weather conditions.

¢ Description of ongoing construction and inspection activities.

¢ A reduced scale Site plan showing work area, including test locations for each work
day.

e A summary of test results identified as passing or failing; or in the event of a failed
test, retest results.

¢ Test equipment calibrations, if applicable.
o Off-Site materials received and approvals given.

e A summary of decisions regarding acceptance of the work and/or corrective actions
taken.

¢ Submittals made by suppliers verifying material quality.
¢ Quality control test and inspection results.
» Construction delays/causes and areas affected.

¢ QA personnel on Site.
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e QA equipment on Site.

e Record of instructions given by the Project Engineer.

¢ Record of changed conditions/conflicts encountered.
¢ Contractor's crew size, equipment, and hours worked.

¢ Signature of Site Engineer/CQA Officer.

7.3 PHOTOGRAPHS

A photographic record of construction activities will be maintained by the Site
Engineer/CQA Officer. Photogréphs will be identified by location, time, date, and
individual photographer.

7.4 WEEKLY PROGRESS REPORTS

The Site Engineer/CQA Officer will prepare weekly progress reports summarizing
construction and QA/QC activities. At a minimum, weekly progress reports shall
include the following information:

e Date, project name, and location.
¢ Summary of work activities for the week.
e Summary of deficiencies and/or defects and corrective actions.

e Signature of Site Engineer/CQA Officer.

7.5 FINAL REPORT

Upon completion of the RA construction, the Site Engineer/CQA Officer will submit a
report to the Project Engineer that summarizes the CQA activities performed during the
construction. The report shall contain, at a minimum, the following information:

e Summary of all quality assurance activities.
e Complete set of observation and data sheets and field notes.
e Complete set of construction photographs.

¢ Sampling, inspection, and testing location plans and results.

01770 (2) AP-D : D-14 CONESTOGA-ROVERS & ASSOCIATES



CLIENT GROUP
BELL BOYD & LLOYD

FUNKHOUSER VEGOSEN
LIEBMAN & DUNN

CRA
PROJECT MANAGER

U.S. EPA

ON-SCENE COORDINATOR
FRED MICKE

BRUCE CLEGG

CRA

PROJECT COORDINATOR
PROJECT ENGINEER
SITE ENGINEER/CQA OFFICER
SUPPORT STAFF

REMEDIAL CONTRACTOR

PROJECT MANAGER
SITE SUPERINTENDENT
HEALTH AND SAFETY OFFICER

RSSI

HEALTH PHYSICIST
SUPPORT STAFF

SUBCONTRACTORS

figure D.3.1

PROJECT ORGANIZATION
FAIRBANKS AND OHIO
Chicago, llinois

17770-00(APP002)GN-CO001 FEB 25/2004




TABLEg.G.l

SUMMARY OF CONSTRUCTION QUALITY ASSURANCE INSPECTIONS AND TESTING

Work Component to | Items to be checked during | Type of Inspection Frequency of Submittals to Testing Information
be Inspected Inspection Inspection Site Engineer
Soil e excavation limits e field survey * daily as required See note 1
excavation/handling
e stockpiled soil properly |e visual * daily as required
stored and marked
Backfilling e type of backfill * visualand Survey |e daily as required See notes 2 and 4
(using excavated meter
material) e visual » daily as required
e placement and e compaction tests
compaction methods e once per lift
e compaction levels e testresults
Backfilling e source of backfill * none e none e certification | See notes 3 and 4
(using imported of each
material) source
* type of backfill e visual e daily as required
e daily as required
e placement and e visual
compaction methods e once per lift
* compaction levels e compaction tests e testresults

1) Radiological testing will be performed to determine requirements for material handling, backfilling and disposal in accordance with Appendix E - Sampling

and Analysis Plan.

2) The excavation(s) will be backfilled with excavated soil/fill material that has been determined to be suitable on the basis of confirmatory testing results and
assessment of engineering properties.

3) If required, clean imported fill material comprising free-draining granular sand or sand and gravel will be used. Documentation of the source of backfill
material will be required.

4) Backfilling operations will be carried out such that adequate heavy vibration equipment is used to compact the material. The backfill will be placed in loose

lifts not exceeding 1 foot in thickness, and will be compacted to a minimum of 95 percent standard Proctor maximum dry density (SPMDD). Representative
samples of each source/type of backfill material will be collected and submitted to a geotechnical laboratory for determination of standard Proctor density in
accordance with ASTM D698. A geotechnical engineer or technician will witness backfilling operations, and compaction testing will be performed at a
sufficient frequency to document the placement and compaction results. Compaction testing will be performed using a nuclear densiometer in accordance
with ASTM D2922, or other equivalent method.
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Page 1 of 2

DAILY CONSTRUCTION REPORT Doc. No.: A-
Site Name: Date:

Time:
Weather Conditions:

Site Personnel/Visitors:
Project Coordinator
CQA Inspector

Agency

Contractor

Equipment:

Construction Activities Performed:

Summary of Work Items Completed:

Item | Description Quantity Unit

017770 (2) AP-D ATA



Page 2 of 2

DAILY CONSTRUCTION REPORT Doc. No.: A-
Site Name: Date:
Materials Imported: Submittal Comments Approval
1. Yes/No Yes/No
2. Yes/No Yes/No
3. Yes/No Yes/No
4, Yes/No Yes/No
5. Yes/No Yes/No
6. Yes/No Yes/No
7. Yes/No Yes/No
8. Yes/No Yes/No
Testing Activities Performed/Location Comments Acceptance
1. Yes/No Yes/No
2. Yes/No Yes/No
3. Yes/No Yes/No
4, Yes/No Yes/No
5. Yes/No Yes/No
6. Yes/No Yes/No
7. Yes/No Yes/No
8. Yes/No Yes/No
Sampling and Analysis

Activities Performed/Location Comments Acceptance
1. Yes/No Yes/No
2. Yes/No Yes/No
3. Yes/No Yes/No
4, Yes/No Yes/No
5. Yes/No Yes/No
6. Yes/No Yes/No
7. Yes/No Yes/No
8. Yes/No Yes/No

Testing Equipment Calibration

Notes

PROJECT COORDINATOR:
CQA INSPECTOR:
CONTRACTOR SUPERINTENDANT:
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1.0

INTRODUCTION

This Field Sampling Plan (FSP) has been prepared by Conestoga-Rovers & Associates
(CRA) on behalf of Bell Boyd & Lloyd and Funkhouser Vegosen Liebman & Dunn Ltd.
for the Fairbanks and Ohio Autopark Site, Chicago, Illinois (Site). CRA has been
retained to oversee the implementation of the scope of work outlined in the Work Plan.

In addition to the Work Plan and FSP, several other documents have been prepared to
assist in the overall goal of successfully completing the Removal Action Work Plan,
including;:

* Quality Assurance Project Plan; and

* Health and Safety Plan.

The purpose of this FSP is to outline the protocols that will be implemented to perform
field activities associated with the Site Removal Action. The FSP supplements the
Quality Assurance Project Plan (QAPP) and addresses all sample and field data
collection activities. The FSP specifies the sample collection schedules, equipment, and
personnel, and includes a Site Plan. The FSP includes a description of monitoring
equipment, sampling, and laboratory testing, including;:

¢ description of sampling tasks;

¢ description of required data collection and laboratory tests;
* required quality assurance and quality control;

» schedule of monitoring frequency;

¢ identification of monitoring equipment;

¢ installation of monitoring components; and

¢ maintenance of site equipment.

The FSP also includes recording and reporting mechanism requirements, including:

e daily operating logs, including the field log book;
* laboratory records;
¢ mechanisms for reporting emergencies or operational difficulties; and

e personnel and maintenance records.
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2.0

GENERAL FIELD PROTOCOLS

21 OVERVIEW

General protocols applicable to field activities to be completed under this Removal
Action are summarized herein.

2.2 DECONTAMINATION PROCEDURES

221 SAMPLING EQUIPMENT

Excavation equipment will be used, where appropriate (e.g., stockpile sampling) to
facilitate sample collection. Prior to use, the bucket of the excavator will be thoroughly
decontaminated with a high-pressure, hot water wash to remove oil, grease, mud, and
other foreign matter.

Equipment decontamination will be performed on the designated decontamination pad.
The decontamination pad will facilitate capture of cleaning fluids for proper
management. Collected decontamination fluids will be managed as described in
Section 2.4.

222 SAMPLING TOOLS

- Sampling tools, such as trowels used for soil sample collection, will be decontaminated

prior to field use and after each sample is collected to prevent cross-contamination
between samples. Whenever practicable, dedicated sampling tools will be used to
minimize the potential for sample cross contamination.

Decontamination of tools used for collection of samples for laboratory analyses will be
performed as follows:

i) wash with potable water and a low-phosphate detergent (Alconox™, Liquinox™ or
similar) using a brush, if necessary, to remove all visible foreign matter;

ii) rinse thoroughly with potable water;
iii) rinse thoroughly with distilled water; and

iv) allow the equipment to air dry on a clean plastic sheet as long as possible.
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Following the final rinse, each sampling tool will be visually inspected to verify that it is
free of soil particulates and other solid material that could contribute to possible sample
cross contamination.

Fluids used for cleaning will not be recycled. Decontamination fluids will be managed
as described in Section 2.4.

2.3 FIELD LOG DOCUMENTATION

The field logbook will be a bound document with consecutively numbered pages. The
entries for each day will commence on a new page, which will be dated. All entries will
be made only in indelible ink. Corrections will be made by marking through the error
with a single line, to remain legible, and initialing this action followed by writing the
correction. The person making the entries in the logbook will sign or initial each page of
entries as they are completed.

The field logbooks generated will be numbered consecutively and maintained by one of
CRA's Site representatives. Upon completion of the fieldwork or during periods when
fieldwork is not scheduled, the field logbooks will be maintained in CRA's Chicago
office. Ultimately, after completion of all stages of fieldwork, the logbooks will be
maintained in the document file in CRA's Chicago, Illinois office.

The following information will be recorded in the field logbook for each sample
collected:

i)  Site location identification;

ii) unique sample identification number;

iii) date and time (in 2400-hour time format) of sample collection;

iv) weather conditions;

v) designation as to the type of sample (stockpile, verification, etc.);
vi) designation as to the means of collection (composite, grab, etc.);
vii) name of sampler;

viii) analyses to be performed on sample;

ix) any other relevant comments such as odor, color, texture, etc.; and

x) sample location.

017770 (2) AP-E E-3 CONESTOGA-ROVERS & ASSOCIATES



24 WASTE HANDLING PROTOCOLS

Wastes generated during the investigation may include general refuse and
decontamination fluids. General refuse, including plastic sheeting, buckets, paper bags,
etc. will be disposed of in waste receptacles. Daily refuse and personal protective
equipment (PPE) will be collected in plastic bags and disposed of as necessary to keep
the Site area neat. Bulk decontamination fluids will be utilized for dust suppression on
the soil stockpile designated for off-Site disposal.
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3.0

INVESTIGATIVE PROTOCQOLS

3.1 OVERVIEW
In order to support soil removal activities, various forms of monitoring for radiological

characteristics may occur. The following discussion details each form of soil monitoring
proposed to support this Removal Action.

3.2 GAMMA RADIATION SURVEYS

3.21 SURFACE SURVEYS

A surface survey will be conducted to evaluate gamma emitters present at ground
surface. Once soil top cover (i.e., asphalt or concrete) is removed and following
excavation of soil to designated design elevations, the exposed soil surface will be
surveyed in accordance with the gamma radiation level survey procedures set out by
Appendix E.A.  However, prior to surveying, perpendicular grid lines will be
established at 5 meter intervals. The locations will be established with ground layout
survey techniques and marked with stakes/flagging and paint. Gamma count values
will be recorded at each node (i.e., at 5 meter intervals) and within each grid. In order to
conduct the survey, the sodium iodide (Nal) survey probe will be positioned normal to
ground surface at an average elevation of 2 to 6-inches above ground surface. Grid lines
will be traversed at a maximum speed of approximately 0.5 meters per second. Gamma
readings will be evaluated in additional areas to grid nodes where individual anomalies
are observed.

3.2.2 RADIOLOGICAL SURVEY OF ON-SITE EQUIPMENT

Equipment operating in active work zones where the potential for contact with
contaminated soils is possible will be surveyed prior to movement to a contaminant
reduction zone or demobilization from the Site. Equipment surveys will be conducted
by moving the Nal probes over the exposed surfaces of each item of equipment being
monitored. The survey meter will be operated in accordance with the procedures set out
by Appendix E.A.
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3.23 DAILY SURVEYS

Routine daily surveys will be performed for each day of Site operations. Routine
surveys will monitor areas in the immediate vicinity of excavations and along
movement paths to ensure that radiation levels are not affected by ongoing Site
operations.

3.3 VERIFICATION SAMPLING

Once gamma surveying indicates that the base of excavations are likely less than
7.1 pCi/gm, a verification sample will be collected. The verification sample will be
comprised of a 5-point composite sample with individual sample aliquots collected from
the diagonals and center point of a 10 meter x 10 meter sampling grid. Specifically, each
area at the base of an excavation believed to be "clean" based on a surface survey will be
delineated in 10 meter by 10 meter squares. Diagonals will be established through each
corner and intersecting at the center. Four sample aliquots of approximately one gallon
each will be collected from the midpoint of each diagonal between a corner and the
center. In addition, a one gallon sample aliquot will be collected from the center of each
grid. The sample aliquots will be combined and homogenized in a five gallon metal pail
following removal of rocks, sticks, and foreign objects greater than approximately 1 inch
in diameter. Following homogenization, the sample will be analyzed via the "bucket
method" (see Appendix E.A). Finally, a 500-mL aliquot of the homogenized material
will be placed in an appropriate sample container, i.e., marinelli beaker, for off-Site high
resolution gamma spectroscopy analysis (see QAPP). Split samples of the homogenized
materials will be available for US. EPA or its designated representatives' use if

requested.
34 SOIL STOCKPILE SAMPLING
341 OVERVIEW

The objective of sampling the on-Site soil stockpile is to confirm that materials
designated for off-Site disposal at Envirocare's Facility exceed U.S. EPA's 7.1 pCi/gm
cleanup standards and that "clean" soils to be used as backfill are less than 7.1 pCi/gm.
Further details soil on stockpile sampling are provided by the following,.
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3.4.2

DESIGNATED SOIL STOCKPILE

The stockpile will be divided into sections comprised of approximately 100 cubic yards
per section. One composite soil sample will be collected from each of the sections for
high resolution gamma spectroscopy analysis. An excavator will be used to remove soil
from within the stockpile. Commencing from the top of the stockpile, successive
buckets of material will be removed. A soil sub-sample will be collected from the
middle of each bucket. Soil sampling will terminate at an elevation of approximately
one foot above surrounding grade to prevent accidental penetration of the stockpile

underliner during soil sampling activities.

Soil sample collection protocols for the stockpile are summarized below.

i)

iv)

The stockpile will be divided into sections consisting of approximately 100 cubic
yards per section and one sample excavation location will be selected in the center
of each section.

The sample excavation will extend downward to approximately 1-foot above the
base of the stockpile. One soil sub-sample will be collected from each bucket of
excavated material.

The soil sub-sample will be collected from within the middle of the bucket, and the
remaining material will be cast onto the stockpile, away from the sample location.
At completion of the sample location, the excavated material will be replaced into
the same area from which it was removed.

The soil will be placed into a clean stainless-steel mixing bowl. The soils within the
stainless-steel bowl will be homogenized by mixing the soils with a pre-cleaned
stainless-steel spoon or trowel. The composite soil sample will then be placed in
laboratory-supplied 500-mL sample containers (marinelli beakers) and sent to the
laboratory for analysis.
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4.0

ANALYTICAL PLAN

4.1 OVERVIEW
Soil samples collected during the Removal Action will be ahalyzed by high resolution

gamma spectroscopy. RSSI of Morton Grove, Illinois will perform the analyses. The
Removal Action analytical program is summarized in the QAPP.

4.2 SAMPLE HANDLING AND DOCUMENTATION PROTOCOLS

4.2.1 SAMPLE LABELING

Each sample will be labeled with a unique sample number that will facilitate tracking
and cross-referencing of sample information. The sample numbering system to be used
is described as follows:

Example: SS-MMDDYY-XX-001

where:

SS - designates types of sample (S5-stockpile, V-verification)

MMDDYY - designates date of collection presented as
month/day/year

XX - designates sampler's initials

001 - designates sequential number starting with 001
at the start of the project

Field duplicate samples also will be numbered with a unique sample number, consistent
with the numbering system described above, to prevent laboratory bias of field QC
samples.

4.2.2 SAMPLE CONTAINERS AND HANDLING

Required sample containers are identified in Section 3.4.2. Samples will be placed in
appropriate sample containers, labeled, and properly sealed. Sample labels will include
sample number, date and time of collection, and analyses to be performed. Samples will
be cushioned within the shipping containers by the use of bubble pack. Samples will be
shipped by commercial courier or hand delivered on a regular basis to the project
laboratory.
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Two seals comprised of the engineer's chain-of-custody tape will be placed over the lid
on the front and back of each shipping container prior to shipment to secure the lid and
provide evidence that the samples have not been tampered with en route to the
laboratory. The on-Site CRA representative conducting the sampling will be responsible
for packaging the samples and sealing and delivering the shipping container to a courier
or directly to the laboratory.

Upon receipt of the shipping container at the laboratory, the shipping container will be
inspected by the designated sample custodian. The sample custodian will note the
condition of the shipping container and seal on the chain-of-custody form. The sample
custodian will document the date and time of receipt of the shipping container and sign
the chain-of-custody forms.

The sample custodian then will check the contents of the shipping container with those

samples listed on the chain-of-custody form. If damage or discrepancies are noticed, the
sample custodian will contact CRA for resolution.

423 CHAIN-OF-CUSTODY FORMS

Chain-of-custody records will be used to track all samples from time of sampling to the
arrival of samples at the laboratory. Each shipping container being sent to the
laboratory will contain a chain-of-custody form. The chain-of-custody form consists of
four copies, which are distributed to the sampler, to the shipper, to the contract
laboratory, and to the office file of the engineer. The sampler and shipper will maintain
their copies while the other two copies are enclosed in a waterproof enclosure within the
shipping container. The laboratory, upon receiving the samples, will complete the
remaining copies. The laboratory will maintain one copy for its records. The executed
original will be returned to the engineer with the data deliverables package.

A typical chain-of-custody form is presented on Figure E.4.1.

4.3 QUALITY CONTROL

Field duplicates will be collected and analyzed to assess the quality of the data resulting
from the field sampling program. Field duplicates are obtained to assess the
reproducibility of the analytical data. The investigative and duplicate samples will be
obtained from the homogenized aliquot of soil. Each sample will be assigned a unique
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sample identification number. Field duplicates will be obtained at a rate of one per 20
investigative samples and analyzed by high resolution gamma spectroscopy.

The Quality Assurance Project Plan (QAPP) prepared for this project provides specific

details regarding protocols and checks associated with laboratory analyses and
sampling procedures.

44 RADIOLOGICAL LABORATORY

Samples for high resolution gamma spectroscopy analysis will be delivered to the
following laboratory:

RSSI

6312 W. Oakton Street

Morton Grove, Illinois 60053-2723
-Telephone:  (847) 965-1999
Telefax: (847) 965-1991
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5.0

PROJECT ORGANIZATION AND RESPONSIBILITY

CRA, consultant to Bell Boyd & Lloyd and Funkhouser Vegosen Liebman & Dunn Ltd.,
has overall responsibility for all stages of the Removal Action. CRA will perform the
sampling activities. All samples will be analyzed by RSSI of Morton Grove, Illinois.

All subcontracted firms will provide project management as appropriate to their
responsibilities. CRA will maintain a file copy of all laboratory deliverables. All final
project deliverables will be issued by CRA at the explicit direction of the client Group. A
summary of each of the key person's responsibilities is presented in the QAPP.

Primary responsibility for project quality rests with CRA's Project Manager.
Independent quality assurance will be provided by the laboratory's Project Manager.

During the sampling stage of the project, daily contact between CRA and the laboratory
subcontractor will occur. The laboratory will provide status updates by means of
preliminary data emails or telefacsimiles. Should unexpected delays or other problems
with the laboratory analyses occur, these would be communicated directly to CRA for
resolution. Daily meetings with subcontractors will be held to update the progress of
the project activities.

Key CRA contacts during the Removal Action activities are:

Bruce Clegg - Project Manager
Julian Hayward - Project Coordinator
Steve Day - Quality Assurance Officer
To Be Determined — Field Coordinator
and Field Quality Assurance Officer
Bryan Hickman - Health and Safety Officer
(also referred to as Site Health and Safety Coordinator)
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6.0 HEALTH AND SAFETY PLAN

A Site-specific Health and Safety Plan (HASP) has been developed to address activities
to be performed at the Site. All field activities will be conducted in accordance with the
health and safety protocols outlined in the HASP. The HASP is provided in Appendix G
and may be modified in the future to incorporate additional activities proposed during
supplemental activities.
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7.0

PROJECT DATA MANAGEMENT

71 FIELD ACTIVITIES

Information collected during field activities includes, but is not limited to, the following;:

» Site layout and survey data;

¢ Daily records of work conducted;

e Walkover survey results;

e Inventory of materials quantities;

e Screening testing results;

e Sample location surveys;

e Shipping/disposal records;

e Backfill/compaction details and test results; and

e Air monitoring data.

A record of information from the field activities will be maintained by the Site
Engineer/Construction Quality Assurance (CQA) Officer. The information will be
retained on-Site in hard copy and/or electronic data format. The completed information
will be transferred to CRA's permanent office at completion or at intervals as
appropriate to the specific type of information and the stage of the work at the Site.

7.2 SAMPLE MANAGEMENT AND TRACKING

All field samples will be collected and maintained under the supervision of the Site
Engineer/CQA Officer, and in accordance with the requirements of the FSP and QAPP.
Chain-of-custody procedures will be utilized for all samples collected for radiological
analysis.

Analytical reports will be provided by the laboratory directly to the Quality Assurance
Officer (QAO) and the Site Engineer/CQA Officer. The data will be treated as
preliminary and not released for use until the Quality Assurance/Quality Control
(QA/QC) review has been performed by the QAO. Final laboratory reports and
QA/QC reports will be maintained by the QAO. The final results and associated
QA/QC qualifiers will be maintained in electronic database format and tabulated for
use and presentation.
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7.3 DOCUMENT CONTROL AND INVENTORY

Sample results will be managed in a standardized electronic database format. The
database will include the following data fields, at minimum:

e Unique sample identification
e Sample type

e Analytical result

* Detection limit

¢ Data qualifier

All field activities will be recorded daily in the field logbooks. Upon completion of the
fieldwork or during periods when fieldwork is not scheduled, the field logbooks will be
maintained in CRA's Chicago office. All data originals, including field forms,
chain-of-custody forms, and laboratory data deliverables will be maintained in CRA's
Chicago office.

Computer-generated data tables will be verified with original laboratory certificates of
analysis and with the original field logbook or field-generated forms. Both hard paper
copies and computer-based versions of summary tables will be saved in the files. Land
survey data will be maintained in the project file as hard copy, and the electronic survey
data will be stored with the project's AUTOCAD files.
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1.0 PURPOSE

This procedure provides protocols for gamma radiation level surveys.

2.0 SCOPE

This procedure applies to preparation and surveys including in-situ soil, soil in backhoe
buckets or on other equipment that could contain 3 dimensional recesses of soil. Results
above the alarm level will be checked by the lead health physicist to ensure the accuracy
of the readings. All personnel who use the meter must read and understand sections 1-5
of the Ludlum 193 instruction manual.

Radiation level surveys will be performed at the site as part of the pre-excavation, pre-
verification, and verification surveying programs.

3.0 REFERENCES

i) Ludlum 193 Instruction Manual
ii) Eberline ESP-1 Instruction Manual

4.0 EQUIPMENT AND MATERIALS

The following equipment may be used as part of the survey programs. Other
equipment maybe substituted if necessary because of the availability of the items listed
or the conditions encountered at the site.

. 2-inch by 2-inch Nal(Tl) gamma detector; Ludlum Model 193 survey meter or
Eberline ESP-1

. Check Source

. Cables

. Survey Forms

CRA 017770-2-AP-E-ATE1 1
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5.0 INSTRUCTIONS FOR RADIOLOGICAL SURVEY

5.1

5.2

5.3

CRA 017770-2-AP-E-ATE1

AREA SURVEY PROCEDURE

Two perpendicular baselines will be established at 5 meter intervals.

A grid will be established rectilinear from the baseline. If necessary, stakes,
survey flags, or paint will be used to delineate individual grid nodes or traverse
lines.

The baseline, permanent structures, areas of remediation, and other areas of
interest will be illustrated in the field logbook.

GAMMA SURVEY PROCEDURES

The Ludlum 193 or Eberline ESP-1 procedures are followed.

Hold the Nal(T1) probe normal to the ground surface at a height of two to six
inches.

Record results at each grid node.

Walk slowly along grid lines at a maximum speed of 0.5 meters per second
(~1 miles per hour).

Continue the survey until all survey grids have been traversed.

Perform off-grid surveys in areas of anomalies.

RADIOLOGICAL SURVEY OF ON-SITE MATERIALS

Material that is excavated and placed in the clean stockpile will have been
surveyed twice. The first survey will be performed prior to excavation.

The second survey will be performed during excavation of soil. The soils will be
surveyed before they are placed in the stockpile. Based on the survey results, the
material will either be designated as contaminated material pending
transportation and disposal, or tentatively designated as clean and stockpiled for
potential use as backfill. In both cases the stockpiled material will be sampled
following the Soil Sampling Procedure.
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5.5

5.6

CRA 017770-2-AP-E-ATE1

RADIOLOGICAL SURVEY OF ON-EQUIPMENT MATERIALS

Backhoe buckets: Follow Ludlum 193 procedure over the exposed soil. Do not
survey through the bucket. If there is more than two feet of soil in the bucket,
resurvey the soil after it has been emptied.

DAILY SURVEYS

Routine daily surveys will be performed for each day of the operations at the
site.

Routine surveys will monitor areas in the immediate vicinity of excavations and
along movement paths to ensure that radiation levels are not affected by
activities.

Routine surveys shall be documented by preparing a drawing of the survey
results in the field logbook, indicating either the location and value of the
individual measurements or contours of the measured gamma radiation levels.

Surveys of the excavation areas will be made at the request of CRA to assess the
progress of the removal. These surveys need not be documented and will be
used by CRA to manage the excavation.

PRE-VERIFICATION SURVEY

Upon completion of excavation activities a pre-verification survey will be
performed to ensure that the excavation is ready for final verification sampling
by U.S. EPA and CRA and, to ensure that the excavation is ready for backfill
based on U.S. EPA approval.

Surveys will be performed as specified in Sections 5.1 and 5.2. Upon completion
of the survey and excavation phase, a Notification of Successful Pre-Verification
or Verification will be sent to the U.S. EPA requesting approval to backfill.
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INTRODUCTION

The Comprehensive Environmental Response, Compensation and Liability Act requires
that investigations performed in a manner consistent with the National Oil and
Hazardous Substances Pollution Contingency Plan include a Quality Assurance Project
Plan (QAPP). The QAPP is a planning document that provides a "blueprint” for
obtaining the type and quantity of data needed to support environmental decision
making. The QAPP integrates all technical and quality aspects of a project and
documents all quality assurance (QA), quality control (QC), and technical activities and
procedures associated with planning, implementing, and assessing environmental data
collection operations.

This QAPP has been prepared by Conestoga-Rovers & Associates (CRA) in accordance
with the U.S. Environmental Protection Agency (U.S EPA) QAPP guidance documents
"EPA Requirements for Quality Assurance Project Plans", EPA QA/R-5, March 2001,
"EPA Guidance for Quality Assurance Project Plans”, EPA QA /G-5, December 2002, and
"Region 5 Instructions on the Preparation of a Superfund Division Quality Assurance
Project Plan, Revision 0", June 2000. In accordance with these documents, there are four
basic groups of elements that must be included in a QAPP. These four groups and
associated elements follow:

e Group A - Project Management. The elements in this group include all aspects of
project management, project objectives, and project history.

e Group B — Data Generation and Acquisition. The elements in this group include
descriptions of the design and implementation of all measurement systems that will
be used during the project.

e Group C - Assessment/Oversight. The elements in this group encompass the
procedures used to ensure proper implementation of the QAPP.

e Group D - Data Validation and Usability. The elements in this group cover the QA
activities that occur after the data collection phase of the project is completed.

The elements that comprise project management, data generation and acquisition,
assessment/oversight, and data validation and usability for the Removal Action (RA) at
the property located at the southwest corner of East Ohio Street and North Fairbanks
Court in Chicago, lllinois (Property or Site) are documented in this QAPP. This QAPP
is Appendix F of "Removal Action Work Plan, Fairbanks and Ohio Autopark, Chicago,
Illinois” (RA Work Plan).
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2.0 PROJECT MANAGEMENT

The responsibilities of management, QA personnel, field personnel, and laboratory
personnel are provided in the following subsections. Additionally, the organization of
the project is presented to identify the lines of communication among the participants,
and any special training/ certification requirements for the project are identified.

21 MANAGEMENT RESPONSIBILITIES

Bell Boyd & Lloyd and Funkhouser Vegosen Liebman & Dunn Ltd. ("client group") has
retained CRA to develop a work plan for the RA at the Site. CRA has technical
responsibility for the data collection activities at the Site. CRA's Project Manager is
ultimately responsible for ensuring that the project objectives are achieved. CRA's
Project Manager has selected a project team consisting of CRA's technical personnel, QA
personnel, and the analytical laboratory. CRA's Project Manager for the RA activities
and his specific responsibilities follow.

Bruce Clegg — Project Manager — CRA

e technical representation of project activities for client group
¢ advise on corrective actions
e review of reports

¢ final evidence file custodian

CRA's Project Manager will be assisted by CRA's Project Coordinator in the day-to-day
management of the project. CRA's Project Coordinator for the RA activities and his
specific responsibilities follow.

Julian Hayward — Project Coordinator - CRA
¢ coordination of CRA's technical group

e overview of field activities
e overview of laboratory activities

e preparation and review of reports

The laboratory's Project Manager is responsible for ensuring that the project objectives
are achieved. The laboratory selected for this work is RSSI of Morton Grove, Illinois
(RSSI). RSSI's Project Manager and his specific responsibilities follow.
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Eli Port — Project Manager — RSSI

ensures all resources of the laboratory are available on an as-required basis
reviews final analytical reports

approves final reports prior to submission to CRA

U.S. EPA will provide oversight of the remediation program, which is being undertaken
by the client group on a voluntary basis. U.S. EPA will be represented by Fred Micke,
On-Scene Coordinator.

22

QUALITY ASSURANCE RESPONSIBILITIES

Project team members with QA responsibilities include CRA's QA Officer, CRA's Field
QA Officer, and RSSI's QA Officer. These individuals and their specific responsibilities
follow.

Steve Day — Quality Assurance Officer - CRA

overview and review field QA/QC

review laboratory QA/QC

oversee data validation and data assessment
advise on laboratory corrective action procedures
prepare and review QA reports

QA representation of project activities

To be Determined — Field Quality Assurance Officer - CRA

management of field activities and field QA /QC

field data assessment

internal field technical system audits

technical representation of field activities

preparation of standard operating procedures (SOPs) for field activities, as necessary

implementation and documentation of field corrective actions, if necessary
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Nina Bijedic — Quality Assurance Qfficer — RSSI
* coordinate and overview of internal laboratory systems audits

e coordinate QA review of data deliverables
e implement and document laboratory corrective actions, if required
e technical representation of laboratory QA procedures and activities

e oversee preparation of laboratory SOPs

23 FIELD RESPONSIBILITIES

CRA will conduct or oversee all field sampling and oversee field measurements during
the RA activities. The specific procedures for field sample collection and field
measurements are presented in the Field Sampling Plan (FSP), which is Appendix E of
the RA Work Plan.

24 LABORATORY RESPONSIBILITIES

RSSI will perform the analysis of all samples collected. Specific information regarding
the sampling and analysis program is provided in the RA Work Plan and FSP.

The specific responsibilities of other laboratory personnel involved in the project follow.

Roger Marsh — Operations Manager — RSSI
e coordinate laboratory analyses

¢ supervise in-house chain-of-custody
e schedule sample analyses
e oversee data review

* oversee preparation of analytical reports

Roger Marsh — Sample Custodian — RSSI
* receive and inspect the incoming sample containers

e record the condition of incoming sample containers

e sign appropriate documents
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e verify correctness of chain-of-custody documentation

e notify Project Manager of any non-conformances identified during sample receipt
and inspection

¢ assign a unique identification number to each sample, and record client information
and sample identification numbers in the sample receiving log

e control and monitor access/storage of samples

2.5 PROJECT ORGANIZATION

The organization and lines of communication among project participants is presented on
Figure 4.1 of the RA Work Plan.

2.6 PROBLEM DEFINITION/BACKGROUND INFORMATION

The purpose of the sampling and analysis program is to identify soil/fill material that is
impacted with radioactive materials for removal and disposal at a suitable disposal
facility.

2.7 PROJECT/TASK DESCRIPTION AND SCHEDULE

The scope of work for the soil removal and restoration is provided in Section 4.0 of the
RA Work Plan. The sampling and analysis program developed for this scope of work is
summarized in Table 2.1. Target analytes are identified in Table 2.2.

271 PROJECT SCHEDULE

The project schedule is discussed in the RA Work Plan.

2.8 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The data quality objectives and measurement performance criteria for the project are
presented in the following subsections.
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281 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements derived from
the outputs of each step of the DQO process. The DQO process is a series of planning
steps based on the scientific method that is designed to ensure that the type, quantity,
and quality of environmental data used in decision making are appropriate for the
intended application.

There are seven steps in the DQO process that include:

stating the problem;

identifying the decision;

identifying inputs to the decision;
defining the boundaries of the study;
developing a decision rule;

specifying limits on decision errors; and

N oo BN

optimizing the design for obtaining data.

The details of DQO process for the project are provided below.

The problem is soil/fill at the Site may contain levels of radioactivity above the U.S. EPA
local action level.

The decision is whether or not soil/fill exceeds the U.S. EPA local action level of
7.1 picocuries/gram (pCi/g) as total radium.

The inputs to the decision are the data from previous investigations at the Site (refer to
Section 4.1 and Figure 3.3 of the RA Work Plan) and the U.S. EPA local action level of
7.1 pCi/g (total radium).

The spatial boundary is the estimated extent of soil contamination indicated on
Figure 3.3 of the RA Work Plan. The temporal boundary for the project is the on-Site
activities anticipated to occur in 2004. The only practical constraint for the sampling
activities are possible accessibility issues with respect to sample collection locations.
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The decision rule for the soil removal and restoration program is if confirmation testing
of excavated areas indicate the level of radioactivity is less than the U.S. EPA local action
level of 7.1 pCi/g (total radium), the removal of soil/fill is complete.

The limits on the probability of decision errors will be set at 0.10.
The sampling and analysis program has been designed to ensure that the problem

identified above can be solved in a resource-efficient and timely manner. The scope of
work for the soil removal and restoration is provided in Section 4.0 of the RA Work Plan.

2.8.2 MEASUREMENT PERFORMANCE CRITERIA

The measurement performance criteria for precision, accuracy, representativeness,
completeness, comparability, and sensitivity (PARCCS) are provided in the following
subsections.

2.8.2.1 FIELD PRECISION CRITERIA

Precision of field surveys will be assessed as described in the Ludlum 193 survey SOP
provided in Attachment A.

Precision of the field sample collection procedures will be assessed by the data from
analysis of field duplicate samples. Relative percent differences (RPDs) will be
calculated for detected analytes from investigative and field duplicate samples. Field
duplicate samples will be collected at a frequency of 1 per 20 or fewer investigative
samples. An RPD of 50 percent will be used as an advisory limit for each analyte
detected in both the investigative and field duplicate samples at concentrations greater
than or equal to 50 times its minimum detectable activity (MDA). Professional judgment
will be used to qualify associated sample data.

2.8.2.2 LABORATORY PRECISION CRITERIA

Laboratory precision will be assessed as described in the Gamma Spectroscopy Analysis
SOP provided in Attachment A.
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2.8.2.3 FIELD ACCURACY CRITERIA

Accuracy of field surveys will be assessed as described in the Ludlum 193 survey SOP
provided in Attachment A.

2.8.24 LABORATORY ACCURACY CRITERIJA

Accuracy of laboratory analyses will be assessed as described in the Gamma
Spectroscopy Analysis SOP provided in Attachment A.

2.8.2.5 FIELD REPRESENTATIVENESS CRITERIA

Representativeness is dependent upon the proper design of the sampling program. The
representativeness criteria for field sampling will be to ensure that the samples are
collected from the correct locations and the sampling procedures in the FSP are
followed. '

2.8.2.6 LABORATORY REPRESENTATIVENESS CRITERIA

The representativeness criteria for laboratory data will be to ensure that the proper
analytical procedures are used for sample analysis. Additionally, the accuracy and
precision of the laboratory data affect representativeness. The laboratory
representativeness criteria will include achieving the accuracy and precision criteria for
the sample analyses.

2.8.2.7 FIELD COMPARABILITY CRITERIA

The criteria for field comparability will be to ensure and document that the sampling
procedures in the FSP are followed.
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2.8.2.8 LABORATORY COMPARABILITY CRITERIA

The criteria for laboratory data comparability will be to ensure that the analytical
method used for sample analysis is comparable to the methods used for previous
sampling events conducted by others, as applicable.

2.8.2.9 FIELD COMPLETENESS CRITERIA

The criteria for field completeness will be that a minimum of 90 percent of the
field-measured data are valid. The procedure for determining field data validity is
provided in Section 3.9.2 of this QAPP. The equation for calculating completeness is
presented in Section 5.3.4 of this QAPP.

2.8.2.10 LABORATORY COMPLETENESS CRITERIA

The criteria for laboratory completeness will be that a minimum of 90 percent of the
laboratory data are determined to be valid (usable) for the intended purpose. The
procedure for determining laboratory data validity is provided in Section 3.9.2 of this
QAPP. The equation for calculating completeness is presented in Section 5.3.4 of this
QAPP.

2.8.2.11 FIELD SENSITIVITY CRITERIA

The criteria for field measurement sensitivity are provided in the FSP.

28212 LABORATORY SENSITIVITY CRITERIA

The sensitivity requirements for the laboratory analyses are provided in the SOP in
Attachment A. The analytical method selected for this project is sufficiently sensitive to
achieve the U.S. EPA local action level of 7.1 pCi/g (total radium).
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2.9 SPECIAL TRAINING/CERTIFICATION REQUIREMENTS

All on-Site personnel are required to have received the 40-hour Hazardous Waste
Operations and Emergency Response safety training and annual 8-hour refresher
courses required by 29 CFR Parts 1910 and 1926. On-Site personnel also are required to
complete radiation safety training in compliance with 32 IAC 400.

210 DOCUMENTATION AND RECORDS

The documents, records, and reports generated during the project are identified in the
following subsections.

2.10.1 FIELD AND LABORATORY RECORDS

Documents and records generated during the project include sample collection records,
QC sample records, field measurement records, laboratory records, and data handling
records. A brief description of these documents and records are provided below.
Detailed information regarding these records is provided in subsequent sections of this
QAPP.

Sample collection records that will be generated during the sampling activities include
field logbooks, chain-of-custody records, and shipping papers.

QC sample records that will be generated during the project to document QC sample
collection include field logbooks for recording field duplicate samples. RSSI will
maintain sample integrity information.

Field measurements will be recorded in bound logbooks or on standard field forms.
Calibration data, where applicable, will also be recorded in these logbooks or on these
forms.

Laboratory records that will be maintained for the project include sample receipt
documentation, field and laboratory chain-of-custody documentation, reagent and
standard reference material certifications, sample preparation records, sample analysis
records (e.g., run logs), instrument/raw data, QC data, calibration data, corrective action
reports, and final reports.
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Data handling records that will be maintained include verification of computer
programs used to manipulate or reduce raw data into final results and data validation
reports. RSSI will maintain documentation of data verification and reduction
procedures, as necessary, for the analyses conducted during the project. CRA will
maintain checklists, notes, and reports generated during the external data validation
process.

210.2 DATA REPORTING FORMAT

Field data will be recorded in bound logbooks or on standard forms. The details for
recording field data are provided in Section 3.2.2.1 of this QAPP. Field data will be
generated primarily from direct-reading meters or will consist of field readings or
observations. These data will be tabulated and included in project reports or submittals,
as necessary.

Laboratory reports for the analyses will consist of a summary report with applicable QC

data. Raw data, MDA studies, and method performance and validation studies will be
maintained by RSSI.

2103 DATA ARCHIVING AND RETRIEVAL

All records will be maintained for a period of 7 years following completion of the RA.
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DATA GENERATION AND ACQUISITION

The design and implementation of the measurement systems that will be used, including
sampling procedures, analytical procedures, and data handling and documentation are
detailed in the following subsections.

3.1 SAMPLING PROCESS DESIGN

The rationale for sampling program is provided in the FSP and Section 4.0 the RA Work
Plan.

3.1.1 SAMPLING METHODS

Sampling methods are provided in the FSP.

3.1.2 FIELD EQUIPMENT AND
SAMPLE CONTAINER CLEANING PROCEDURES

Field equipment cleaning procedures are provided in the FSP. All sample containers will
be provided by RSSL

3.1.3 FIELD EQUIPMENT MAINTENANCE,
TESTING, AND INSPECTION REQUIREMENTS

Field equipment will be inspected and tested prior to being shipped to the field.
Maintenance logs for all field equipment will be maintained by RSSI. All equipment
shipped back from the field is inspected and tested upon return. Any required
maintenance is performed and documented prior to the equipment being returned to
service.

3.14 INSPECTION AND ACCEPTANCE
REQUIREMENTS FOR SUPPLIES AND SAMPLE CONTAINERS

The field supplies for the project consist of sample containers to collect the samples.
Sample containers will be provided by RSSI, as discussed in Section 3.1.2. RSSI's QA
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Officer is ultimately responsible for ensuring that sample containers are acceptable for the
project. The acceptability of sample containers for use will be evaluated by reviewing lot
analysis certificates, as applicable. Containers that do not meet RSSI's acceptability
requirements will not be shipped to the field.

3.2 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

The procedures for sample handling, labeling, shipping, and chain-of-custody
documentation are provided in the subsections that follow.

3.21 SAMPLE HANDLING

The procedures used to collect samples are provided in Section 3.2 of the FSP. The sample
numbering system for the project is provided in Section 4.2 of the FSP. Field duplicate
samples will be numbered using this system to prevent laboratory bias of field QC
samples.

3.22 SAMPLE CUSTODY

Chain of custody is the sequence of possession of an item. An item (such as a sample or
final evidence file) is considered to be in a person's custody if the item is in actual
possession of a person, the item is in the view of the person after being in his/her actual
possession, or the item was in a person's physical possession but was placed in a secure
area by that person. Field, laboratory, and final evidence file custody procedures are
described in the subsections that follow.

3.2.2.1 FIELD CUSTODY PROCEDURES

Logbooks will used to record field data collection activities. Entries into field logbooks
will be described in as much detail as possible to ensure that a particular situation could
be reconstructed solely from logbook entries. Field logbooks will be bound field survey
books or notebooks with consecutively numbered pages. Logbooks will be assigned to
field personnel and will be stored at CRA's Chicago, Illinois office when not in use. Each
logbook will be identified by the project-specific document number (017770).
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The title page of each logbook will contain the following information:

. person to whom the logbook is assigned;
) logbook number;

° project name;

. project start date; and

. end date.

Entries into the logbook will contain a variety of information. At the beginning of each
day's logbook entry, the date, start time, weather conditions, and the names of all
sampling team members present will be entered. The names of individuals visiting the
Site or field sampling team and the purpose of their visit will also be recorded in the field
logbook.

All field measurements obtained and samples collected will be recorded. All logbook
entries will be made in ink, signed, and dated with no erasures. If an incorrect logbook
entry is made, the incorrect information will be crossed out with a single strike mark that
is initialed by the person making the erroneous entry. The correct information will be
entered into the logbook adjacent to the original entry.

Whenever a sample is collected or a measurement is made, a detailed description of the
location will be recorded in the logbook. Photographs taken at a location, if any, will also
be noted in the logbook. All equipment used to obtain field measurements will be
recorded in the field logbook. In addition, the calibration data for all field measurement
equipment will be recorded in the field logbook or on standard field forms.

Samples will be collected following the sampling procedures documented in the FSP. The
time of sample collection, sample description, and volume and number of containers will
be recorded in the field logbook. Each sample will be uniquely identified using the
sample numbering system provided in the FSP.

The packaging and shipping procedures summarized below will ensure that the chain of
custody of samples collected for analysis remains intact:

1.  The field sampler is pérsonally responsible for the care and custody of the samples
until they are transferred to another person or the laboratory. As few people as
possible will handle the samples.

017770 (2) AP-F CONESTOGA-ROVERS & ASSOCIATES



Fairbanks and Ohio RA QAPP

Section No.: 3.0
RevisionNo.: 0
Date: 2-3-04
Page: 40f 12

2. All sample containers will be identified by using sample labels that include the date
of collection and analyses to be performed. Sample labels will be completed for each
sample using waterproof ink.

3. Samples will be accompanied by a properly completed chain-of-custody form. The
sample identification numbers and required analyses will be listed on the
chain-of-custody form. When transferring the possession of samples, the individuals
relinquishing and receiving the samples will sign and record the date and time on
the form. The chain-of-custody form documents sample custody transfers from the
sampler to another person, to the laboratory, or to/from a secure storage area. An
example chain-of-custody record form is provided as Figure E.4.1 in the FSP.

4. Samples will be properly packaged for shipment and dispatched to the laboratory
for analysis with a separate signed chain-of-custody form enclosed in each shipping
container. Shipping containers will be secured with custody tape for shipment to the
laboratory. The custody tape is covered with clear plastic tape to prevent accidental
damage to the custody tape.

5. If samples are collocated with a government agency or other entity, it is the
responsibility of that entity to prepare its own chain-of-custody form for the
samples. Information regarding the identity of the entity and the samples that are
being collocated will be recorded in the field logbook.

6.  All sample shipments will be accompanied by the chain-of-custody form identifying
its contents. The chain-of-custody form is a four part carbonless-copy form. The
form is completed by the sampling team which, after signing and relinquishing
custody to the shipper, retains the bottom (goldenrod) copy. The shipper, if different
than the sampling team members, retains the pink copy after relinquishing custody
to the laboratory. The yellow copy is retained by the laboratory and the fully
executed white copy is returned as part of the data deliverables package.

7. If the samples are sent by common carrier, a bill of lading (e.g., FedEx airbill) will be
used and copies will be retained as permanent documentation. Commercial carriers
are not required to sign the chain-of-custody form as long as the form is sealed
inside the shipping container and the custody tape remains intact.

3.2.2.2 LABORATORY CUSTODY PROCEDURES

Laboratory sample custody begins when the samples are received at the laboratory. The
field sample identification numbers, laboratory sample identification numbers, date and
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time of sample collection, date and time of sample receipt, and requested analyses will be
entered into the sample receiving log.

Following log-in, all samples will be stored within an access-controlled location and will
be maintained until completion of all laboratory analyses. Unused sample aliquots and
sample extracts will be maintained for a minimum of 30 days following receipt of the final
report by CRA. RSSI will be responsible for the disposal of unused sample aliquots and
sample containers in accordance with all applicable local, state, and federal regulations.

RSSI will be responsible for maintaining analytical logbooks and laboratory data. All

laboratory records will be maintained consistent with the record retention requirements in
Section 2.10.3 of this QAPP.

3.2.23 FINAL EVIDENCE FILES CUSTODY PROCEDURES

The final evidence file for the project will be maintained by CRA and will consist of the
following:

project plan;

project log books;

field data records;

sample identification documents;
chain-of-custody records;
correspondence;

references, literature;

final data packages;

e A L o

miscellaneous - photos, maps, drawings, etc.; and

—
e

final report.

The final evidence file materials will be the responsibility of the evidentiary file custodian
(CRA's Project Manager) with respect to maintenance and document removal.

017770 (2) AP-F CONESTOGA-ROVERS & ASSOCIATES



Fairbanks and Ohio RA QAPP
Section No.: 3.0

Revision No.: 0

Date: 2-3-04

Page: 6 of 12

33 ANALYTICAL METHOD REQUIREMENTS

The field and laboratory analytical methods that will be used during the investigation are
detailed in the following subsections.

3.31 FIELD ANALYTICAL METHODS

The SOP for field gamma radiation level surveys is provided in Attachment A.

3.3.2 LABORATORY ANALYTICAL METHODS

The SOP for gamma spectroscopy analysis that will be used to analyze confirmation soil
samples is presented in Attachment A.

34 QUALITY CONTROL REQUIREMENTS

The field and laboratory QC requirements for the project are discussed in the following
subsections.

34.1 FIELD SAMPLING QUALITY CONTROL

Field QC requirements include analyzing reference standards for instrument calibration
and for routine calibration checks. Field QC samples for this project include field
duplicate samples to assess the overall precision of the sémph'ng and analysis event. The
frequency of collection for these field QC samples was provided in Section 2.8 of this
QAPP. The evaluation of field QC data is provided in Section 3.9.2 of this QAPP.

34.2 ANALYTICAL QUALITY CONTROL

The laboratory QC requirements are in RSSI's SOP in Attachment A.
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3.5 INSTRUMENT/EQUIPMENT TESTING,
INSPECTION, AND MAINTENANCE REQUIREMENTS

The procedures used to verify that instruments and equipment are functional and
properly maintained are described in the following subsections.

3.51 FIELD INSTRUMENT MAINTENANCE

Specific preventive maintenance procedures to be followed for field equipment are those
recommended by the manufacturer.

3.5.2 LABORATORY INSTRUMENT MAINTENANCE

As part of its QA/QC program, RSSI conducts routine preventive maintenance to
minimize the occurrence of instrument failure and other system malfunctions. Designated
laboratory employees will regularly perform routine scheduled maintenance and repair of
(or coordinate the repair of) all instruments. All maintenance that is performed is
documented in the laboratory's maintenance logbooks. All laboratory instruments are
maintained in accordance with manufacturer's specifications.

3.6 CALIBRATION PROCEDURES AND FREQUENCY

The procedures for maintaining the accuracy of all the instruments and measuring
equipment that are used for conducting field tests and laboratory analyses are described
in the following subsections. These instruments and equipment will be calibrated prior to
each use or according to a periodic schedule.

3.6.1 FIELD INSTRUMENTS/EQUIPMENT

Equipment to be used during field sampling will be examined to confirm that it is in
operating condition. This includes checking the manufacturer's operating manual to
ensure that all maintenance requirements are being observed. Individual calibration
records will be reviewed to ensure that any prior equipment problems have not been
overlooked and all necessary repairs to equipment have been completed.
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3.6.2 LABORATORY INSTRUMENTS

Calibration of laboratory equipment will be based on approved written procedures.
Records of calibration, repairs, or replacement will be filed and maintained by the
designated laboratory personnel performing these quality control activities. These records
generally will be filed at the location where the work is performed and will be subject to
QA audit. For all instruments, the laboratory will maintain a properly trained repair staff
with in-house spare parts or will maintain service contracts with vendors. Specific
calibration procedures and frequencies are detailed in RSSI's SOP.

3.7 INSPECTION/ACCEPTANCE CRITERIA FOR SUPPLIES AND CONSUMABLES

The procedures that will be used to ensure that supplies and consumables used in the field
and laboratory will be available as needed and free of contaminants are detailed in the
following subsections.

3.71 FIELD SUPPLIES AND CONSUMABLES

Supplies and consumables for field measurements and sampling will be obtained from
various vendors and include calibration solutions, sample containers, and detergent and
distilled water for field instrument cleaning. Additional field supplies and consumables
include personnel protective equipment. All field supplies will be consumed or replaced
with sufficient frequency to prevent deterioration or degradation that may interfere with
the analyses.

3.7.2 LABORATORY SUPPLIES AND CONSUMABLES

Vendors for general labware and reagents used by RSSI include GA-MA Associates, Inc.
RSSI's QA Officer is ultimately responsible for the ensuring the acceptability of supplies
and consumables.
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3.8 DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS)

Historical data have been generated during sampling events by others. These data are
usable for quantitative and qualitative purposes.

3.9 DATA MANAGEMENT

The procedures for managing data from generation to final use and storage are detailed in
subsections that follow.

3.9.1 DATA RECORDING

Field data will be recorded in field logbooks and consist of measurements from
direct-reading instruments or direct measurements. Field staff are responsible for
recording field data, and the Field QA Officer is responsible for identifying and correcting
any recording errors.

Laboratory data are recorded in a variety of formats. Data from instruments are recorded
on magnetic media, strip charts, or bench sheets. RSSI's SOP provides the data recording
requirements.

3.9.2 DATA VALIDATION

Validation of field data for this project will primarily consist of checking for transcription
errors and review of data recorded in field logbooks. Data transcribed from the field
logbook into summary tables for reporting purposes will be verified for correctness by the
Field QA Officer or his designee. Any limitations on the use of field data will be included
in the reports.

Validation of the laboratory data will be performed by CRA's QA Officer or his designee
based on the measurement performance criteria specified in this QAPP. Data validation
will be performed on 100 percent of the data. The results of the data validation process
will be documented in a memorandum that specifies all limitations on the usability of the

analytical data.
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3.9.3 DATA TRANSFORMATION/DATA REDUCTION

Field data reduction procedures will be minimal in scope compared to those implemented
for laboratory data. Only direct-reading instrumentation will be employed in the field.
These data will be recorded in field logbooks or on standard forms immediately after the
measurements are obtained.

Laboratory data reduction procedures typically will be conducted according to the
following protocol:

1. Raw data produced and checked by the responsible analyst is turned over for
independent review by another analyst.

2. The area supervisor or senior chemist reviews the data for attainment of QC
acceptance criteria.

3. The area supervisor will decide whether any sample re-analysis is required.

4. Upon completion of all reviews and acceptance of the raw data by the area
supervisor, a report will be generated and sent to the laboratory Project Manager.

5.  The laboratory Project Manager will complete a thorough inspection of all reports.

6. Following review and approval of the preliminary report by the laboratory Project
Manager, final reports will be generated and signed.

3.94 DATA TRANSMITTAL/TRANSFER

Field measurements will be entered into a standard Microsoft Excel spreadsheet format, as
necessary. CRA's Field QA Officer is responsible for verifying the correctness of the field
data after the data are transferred to a spreadsheet format. Geographical and field data
are maintained in a database that is described below.

Electronic data deliverables (EDDs) will be provided by RSSI in a format compatible with
EarthSoft's EQuIS database product. EQuIS uses Microsoft Access as its database. EDDs
are imported into EQuIS, and the data are maintained in the database for manipulation
and presentation.

CRA's QA Officer is responsible for verifying the correctness of the analytical database
after the laboratory data have been imported. This is accomplished by comparing the data
from the database to the hardcopy analytical reports for a minimum of 10 percent of the
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sample results. If discrepancies between the database and hardcopy analytical reports are
identified, a complete verification of the database will be performed or a new EDD will be
submitted, imported, and verified as described previously.

3.9.5 DATA ANALYSIS

The data from the sampling and analysis program will be compared to U.S. EPA’s local
action level of 7.1 pCi/g (total radium).

3.9.6 DATA ASSESSMENT

Assessment of laboratory data by RSSI will be performed using the procedures detailed in
its SOP. These assessments may include determining the mean, standard deviation,
percent relative standard deviation (RSD), percent difference, RPD, and percent recovery
for certain QC elements.

Assessment of QC data for data validation purposes may include determining the mean,
standard deviation, percent RSD, percent recovery, RPD, and percent completeness. The
statistical equations to determine percent recovery, RPD, and percent completeness are
provided in Section 5.3 of this QAPP.

3.9.7 DATA TRACKING

Data generated in the field will be recorded in field logbooks or on standard field forms.
There are no unique or special tracking requirements for these data. The data will be
transcribed for analysis and reporting as discussed in Section 3.9.3, and field logbooks will
be maintained in the final evidence file.

Laboratory data tracking procedures will be consistent with RSSI's standard procedures
for tracking data from generation to reporting. RSSI's Operations Manager is ultimately
responsible for data tracking in the laboratory.

Tracking analytical data in the EQuIS database includes recording the laboratory
generating the data, the date when the EDD was received and imported, the date when
qualifiers were applied to the results, and the level of data validation performed. CRA's
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Project Manager is ultimately responsible for tracking data from entry into the database to
reporting.

3.9.8 DATA STORAGE AND RETRIEVAL

Laboratory data will be stored in hardcopy format for a minimum period of 7 years.
CRA's Project Manager is responsible for project data storage and retrieval. Final evidence
files will be maintained by CRA.

3.9.9 DATA SECURITY

Laboratory data security is the responsibility of RSSI's Operations Manager. Archived
data cannot be accessed without authorization, and the name and purpose of personnel
accessing archived data are recorded. CRA's data security procedures include limiting
project database access to database managers and analysts and general building security
procedures.
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ASSESSMENT/OVERSIGHT

The following subsections describe the procedures used to ensure proper
implementation of this QAPP and the activities for assessing the effectiveness of the
implementation of the project and associated QA /QC activities.

4.1 ASSESSMENTS AND RESPONSE ACTIONS

Assessments consisting of internal and external audits will be performed during the
project. Internal technical system audits of both field and laboratory procedures will be
conducted to verify that sampling and analysis are being performed in accordance with
the procedures established in the RA Work Plan, FSP, and QAPP.

An internal field technical system audit of field activities, including sampling and field
measurements, will be conducted by the Field QA Officer or his designee at the
beginning of the field sampling activities to identify deficiencies in the field sampling
and documentation procedures. The field technical system audit will include examining
field sampling records, field instrument operating records, field instrument calibration
records, and chain-of-custody documentation. In addition, sample collection, handling,
and packaging in compliance with the established procedures will be reviewed during
the field audit. Any deficiencies identified will be documented and corrective actions:
will be taken to rectify the deficiencies.

Corrective action resulting from internal field technical system audits will be
implemented immediately if data may be adversely affected from the use of unapproved
or improper use of approved methods. CRA's Field QA Officer will identify deficiencies
and recommend corrective action to CRA's Project Manager. Implementation of
corrective actions will be performed by the Field QA Officer and field team. Corrective
action will be documented in the field logbook and/or the project file. Follow-up audits
will be performed as necessary to verify that deficiencies have been corrected, and that
the QA/QC procedures described in this QAPP and the Work Plan are maintained
throughout the project.

An external field technical system audit may be conducted at the discretion of U.S. EPA
at any time during the field operations. These audits may or may not be announced by
US. EPA.
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An internal laboratory technical system audit will be conducted by RSSI's QA Officer or
designee. The laboratory technical system audit generally is conducted on an annual
basis and includes examining laboratory documentation regarding sample receiving,
sample log-in, storage and tracking, chain-of-custody procedures, sample preparation
and analysis, instrument operating records, data handling and management, data
tracking and control, and data reduction and verification. The laboratory QA Officer
will evaluate the results of the audit and provide a final report to section managers and
the Operations Manager that includes any deficiencies and/or noteworthy observations.

Corrective action resulting from deficiencies identified during the internal laboratory
technical system audit will be implemented immediately. The Operations Manager or
section leaders, in consultation with the laboratory supervisor and staff, will approve the
required corrective action to be implemented by the laboratory staff. The laboratory QA
Officer will ensure implementation and documentation of the corrective action. All
problems requiring corrective action and the corrective action taken will be reported to
the laboratory Project Manager. Follow-up audits will be performed as necessary to
verify that deficiencies have been corrected, and that the QA /QC procedures described
in this QAPP are maintained throughout the project.

An external laboratory technical system audit may be conducted at the discretion of
U.S. EPA personnel. These audits may or may not be announced by U.S. EPA.

4.2 REPORTS TO MANAGEMENT

Quality assurance information will be summarized and provided to management
following completion of the RA activities. This information will be included in the final
RA report and consist of the results of external system audits (if performed by
U.S.EPA), results of periodic data quality validation and assessment, data use
limitations, and any significant QA problems identified and corrective actions taken.

CRA's QA Officer will be responsible within the organizational structure for compiling
this information. CRA's Project Manager will be provided with this information to be
included in the QA /QC section of the final RA report. This section will summarize data
quality information and provide an overall data quality assessment compared to the
data quality objectives outlined in this QAPP.
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DATA VERIFICATION/VALIDATION AND USABILITY

The QA activities that will be performed to ensure that the data are scientifically
defensible, properly documented, of known quality, and meet the project objectives are
described in the following sections.

5.1 DATA REVIEW, VERIFICATION, AND VALIDATION REQUIREMENTS

All field and laboratory data will be reviewed and verified/validated. The procedures
and criteria used to verify and validate field and laboratory data will consist of evaluating
the data to the measurement performance criteria in Section 2.8.2 of this QAPP. Field data
and logbooks will be reviewed to ensure that the requirements of the sampling program,
including the number of samples and locations, sampling, and sample handling
procedures, were fulfilled.

Sample collection procedures will be reviewed for compliance with the requirements of
the FSP and QAPP. If alternate sampling procedures were used, the acceptability of the
procedure will be evaluated to determine the affect on the usability of the data. Data
usability will not be affected if the procedure used is determined to be an acceptable
alternative that fulfills the measurement performance criteria in Section 2.8.2 of this
QAPP. However, data generated from sampling procedures that do not provide
representative samples will be rejected.

Sample handling records will be reviewed to ensure that sample integrity remained intact
from collection to laboratory receipt. Chain-of-custody documentation and sample
condition upon laboratory receipt will be reviewed. The data from samples for which the
chain of custody or sample identification cannot be verified will be rejected.

Field and laboratory data will be verified to ensure that the methods used to analyze the
samples were consistent with the requirements of this QAPP. Data generated from the
use of unapproved methods will be rejected. Acceptable departures from the methods
specified in this QAPP include using an alternate field meter of comparable capability if
the specified meter becomes inoperable or is unavailable.

QC data will be reviewed to determine compliance with the acceptance criteria in
Section 2.8.2 of this QAPP. QC data that do not meet the acceptance criteria will result in
sample data qualification. '
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52 VERIFICATION AND VALIDATION METHODS

Field data will be verified by reviewing field documentation and chain-of-custody
records. Data from direct-reading field instruments will be internally verified by
reviewing calibration and operating records. RSSI will internally verify its data by
reviewing and documenting sample receipt, sample preparation, sample analysis
(including internal QC checks), and data reduction and reporting. Any deviations from
the acceptance criteria, corrective actions taken, and data determined to be of limited
usability (i.e., laboratory-qualified data) will be noted in the laboratory reports.

Data validation will be conducted by CRA consistent with the procedure identified in
Section 3.9.2 of this QAPP. The data verification/validation procedure will identify data
as being acceptable, of limited usability (qualified as estimated), or unusable. The results
of the data verification/validation will be provided in data validation memoranda that are
provided to CRA's Project Manager.

Data determined to be unusable may require corrective action to be taken. Potential types
of corrective action may include resampling by the field team or reanalysis of samples by
the laboratory. The corrective actions taken are dependent upon the ability to mobilize
the field team and whether or not the data are critical for project DQOs to be achieved.
Should CRA's QA Officer identify a situation requiring corrective action during data
verification/validation, CRA's Project Manager will be responsible for approving the
implementation of the corrective action.

5.3 USABILITY/RECONCILIATION WITH DATA QUALITY OBJECTIVES

The overall usability of the data for the investigation will be assessed by evaluating the
PARCCS of the data set to the measurement performance criteria in Section 2.8.2 of this
QAPP using basic statistical quantities, as applicable. The procedures and statistical
formulas to be used for these evaluations are presented in the following subsections.

5.3.1 PRECISION

Project precision will be evaluated by assessing the RPD data from field duplicate
samples. Analytical precision will be evaluated by assessing the RPD data from either
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duplicate spiked sample analyses or duplicate sample analyses. The RPD between two
measurements is calculated using the following simplified formula:

_ | R =R, |
RPD = *——X 200
R, +R,
where:
Ry = value of first result
Ry = value of second result

Opverall precision for the sampling program will be determined by calculating the mean
RPD for all field duplicates. This will provide an evaluation of the overall variability
attributable to the sampling procedure, sample matrix, and laboratory procedures in each
sampling program.

The overall precision requirement will be the same as the project precision. It should be
noted that the RPD of two measurements can be very high when the data approach the
quantitation limit of an analysis. The calculation of the mean RPD will only include the
RPD values for field duplicate sample analyte data that are greater than or equal to
50 times the MDA for an analysis.

5.3.2 ACCURACY/BIAS

The data from standard reference material (SRM) will be used to determine accuracy and
potential bias of the sample data. The percent recovery for SRMs are determined by
dividing the measured value by the true value and multiplying by 100.

Overall accuracy/bias for the sampling events will be determined by calculating the
percent of accuracy measurements that meet the measurement performance criteria
specified in Section 2.8.2 of this QAPP. Overall accuracy will be considered acceptable if
the SRM percent recoveries are met for at least 75 percent of the samples.

5.3.3 SAMPLE REPRESENTATIVENESS

Representiveness of the samples will be assessed by reviewing the results of field audits
and the data from field duplicate samples. Overall sample representativeness will be
determined by calculating the percentage of field duplicate sample data that achieved the
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RPD criteria specified in Section 2.8.2 of this QAPP. Overall sample representativeness
will be considered acceptable if the results of field audits indicate that the approved
sampling methods or alternate acceptable sampling methods were used to collect the
samples and the field duplicate RPD data are acceptable for at least 75 percent of the
samples.

5.3.4 COMPLETENESS

Completeness will be assessed by comparing the number of valid (usable) sample results
to the total possible number of results within a specific sample matrix and/or analysis.
Percent completeness will be calculated using the following formula:

Number of Valid (usable) measurements
Number of Measurements Planned

% Completeness X 100

Overall completeness will be assessed by calculating the mean percent completeness for
the entire set of data obtained for the sampling program. The overall completeness will be
calculated when all sampling and analysis is concluded. Overall completeness will be
considered acceptable if at least 90 percent of the data are determined to be valid.

535 COMPARABILITY

The comparability of data sets will be evaluated by reviewing the sampling and analysis
methods used to generate the data for each data set. Project comparability will be
determined to be acceptable if the sampling and analysis methods specified in this QAPP
and any approved QAPP revisions or amendments are used for generating the data.

5.3.6 SENSITIVITY AND DETECTION LIMITS

The detection limits for the sample data will be reviewed to ensure that the sensitivity of
the analyses was sufficient to achieve the detectability requirements specified for the
project. Background data and SRM percent recovery data will be reviewed to assess
compliance with the measurement performance criteria specified in Section 2.8.2 of this
QAPP.
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Overall sensitivity will be assessed by comparing the sensitivity achieved for the samples
to the detectability requirements for the analyses. Overall sensitivity will be considered
acceptable if detection limits for the samples are sufficient to achieve the detectability
requirements for the project.

It should be noted that detection limits may be elevated as a result of high concentrations
of target analytes, non-target analytes, and matrix interferences (collectively known as
sample matrix effects). In these cases, the sensitivity of the of the analyses will be
evaluated on an individual sample basis relative to the applicable evaluation criteria. The
need to investigate the use of alternate analytical methods may be required if the
sensitivity of the analytical methods identified in this QAPP cannot achieve the evaluation
criteria as a result of sample matrix effects.

5.3.7 DATA LIMITATIONS AND ACTIONS

Data use limitations will be identified in data quality assessment reports. Data that do not
meet the measurement performance criteria specified in this QAPP will be identified and
the impact on the project quality objectives will be assessed and discussed in these reports.
Specific actions for data that do not meet the measurement performance criteria depends
on the use of the data, and may require that additional samples be collected or the use of
the data be restricted.
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TABLE 2.1

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM
FAIRBANKS AND OHIO AUTOPARK

CHICAGO, ILLINOIS
QC Samples
Field Laboratory Investigative Field
Task' Parameters Parameters® Samples Duplicates Total®
Pavement Removal and
Soil Excavation Survey Field Survey None 0 0 0
Confirmation Sampling -
Stockpiled Material None Gamma Spectroscopy 1 per 100 yd® 1per20 TBD
Confirmation Sampling -
Base of Excavation None Gamma Spectroscopy 1 per 100 m? 1 per 20 TBD

' Walkover surveys will be conducted during pavement removal and soil excavation. These surveys
will be conducted using a 5-meter grid, and gamma radiation readings will be recorded at each grid node.
? Confirmation samples will be analyzed by gamma spectroscopy to determine radiation levels relative to
the 7.1 pCi/g (total radium) criterion.
? TBD - To be determined based on the volume of excavated material and size of excavation
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TABLE 2.2

TARGET ANALYTES, DETECTION LIMITS, AND REMEDIATION GOALS
FAIRBANKS AND OHIO AUTOPARK

CHICAGO, ILLINOIS
Targeted Detection Limit' Remediation Goal
Analyte (pCilg) (pCilg)
Total Radium (by surrogates) 0.1 Pb-214; 0.4 Ac-228 (0.5 total) 7.1

! Results for actual soil samples will be reported on as-received basis.
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ATTACHMENT A

GAMMA SPECTROSCOPY AND LUDLUM 193 STANDARD OPERATING PROCEDURES
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Gamma Spectroscopy Analysis Procedures

1.0 PURPOSE

This procedure provides protocols for gamma spectroscopy analysis using a
Multi-Channel Analyzer. High resolution gamma spectroscopy is used to provide
qualitative and quantitative data for samples containing gamma emitting radionuclides.
This procedure describes the general operational steps, analysis, and calibration.

2.0 SCOPE

This procedure applies to high-resolution gamma spectroscopy. Gamma spectroscopy
analyzes photon spectrums from samples by measuring the energy distribution and
quantity of gamma radiations. This procedure uses the key line method to simplify
analysis of Ra-226 and Ra-228 surrogates, namely Pb-214 and Ac-228, respectively.

3.0 REFERENCES

3.1 Germanium detector manual

3.2 Preamplifier manual

3.3 Amplifier manual

3.4 MCA manual

3.5  High Voltage power supply manual
3.6 Bias protection manual

3.7 Data reduction software manual

4.0 REQUIREMENTS

41 Materials and equipment
The following equipment may be used as part of the analysis.

411 High-Purity Germanium (HPGe) detector

41.1.1. Preamplifier
4112  Capsule
4113  Cryostat
412 Amplifier
413 High voltage supply
414 Bias protection module
415 GDR software
4.1.6 Standard and constancy sources
4.1.6.1  Multi-energy standard
41.6.2 Am-241, CS-137, and Co-60 constancy sources
417 Cables
41.8 Task-specific key line library for radium surrogates
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4.2

General

421 Constancy check will be performed daily.
422 A standard source will be used for calibration prior to this application.

5.0 INSTRUCTIONS

5.1.

5.2,

Daily checks

5.1.1.  Place the check sources on the detector.

51.2.  Select the "Ctr]" and "F2" keys to delete all spectra.

5.1.3.  Select the "F3" key to set time for 600 seconds.

51.4.  Select the "F1" key to begin acquisition.

5.1.5.  After counting is completed, select the "F7" key to save the results to a
QC file (e.g. H:\PCASPEC\ QC041503.spm).

5.1.6.  Review and compare the results with previous results. If any of the
parameters (Peak centroid, FWHA, and Efficiency) of the detector
exceed control values, correct and repeat constancy check.

Sample analysis

521.  Place the sample on the detector.

522.  Write the sample information (sample number, CRA site information,
sample weight, counting start date and time, and sample collection
time) in the gamma spec sample logbook.

523.  Select the "Ctrl" and "F2" keys to delete spectra before starting counts.

5.24.  Select the "F3" key to set time for 3600 seconds.

525.  Select the "F5" key to add sample information (sample number, CRA
site information, and weight) to the spectra file.

5.2.6.  Select the "F1" key to begin count.

5.2.7.  After count is completed, select the "F7" key to save results in a spm file
with a filename that is the sample number.

528.  Repeat the procedure detailed above to run another sample.

6.0 DATA REDUCTION

6.1

6.2

CRA 017770 (2) GAMMA

Select GDR set up on a desktop screen, and change the nuclide library file

(Appendix) for the specific analysis.

Select GDR Main. Open sample to be analyzed.
6.21 Select "F1 select"

6.2.2 Select "F2 file"



6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12

Enter analysis start date and time

Enter sample mass in grams

Enter sample ID from the logbook

Select "F1 read energy and resolution data from file"

Select "F1 efficiency data from file"

Select "F4 search"

Select "F3 print to file" to save as a text file.

Enter file name that is the sample number.

Select "F4 report’

Repeat above procedure starting at item 6.2.1 to analyze another sample or
select the "ESC" key to exit the program and review the results.

7.0 APPENDIX

71
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Appendix

Driver File: GDRIVER.DAT

Sensitivity: 2.0

Search Start Channel 0
Search Stop Channel -1
Low Energy Cutoff (keV): 40

Detector File Number 1

Standards File Number: 3

Nuclide Library: H:\ GDR\ LIB\ 2Ra
Efficiency File: H:\ gdr\ eff\ 500mar
Bkg Subtract File: h:\ gdr\bkg\night
Bkg Subtract: PEAK

Long Activity Report: OFF

MPC Report: OFF

1-Sigma Multiplier: 1.00

CRA 017770 (2) GAMMA

Strt Samp Date: 00-00-00 00:00
Stop Samp Date: 00-00-00 00:00
Sample Volume: 1.00
Volume Units : g

Activity Units : uCi

Mult. Factor to uCi: 1.0000e+000
Decay Correct : OFF

Library Window (keV) : 2.0
Fraction Limit (%) : 10.00

Decay Limit (#hlives) : 8.00
Gaussian Peak Fit : MULT. ONLY
Force Equal FWHM for Fits : OFF
Vol Mult. Factor to mi: 1.0000e+000
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20

3.0

4.0

5.0

Ludlum 193 Procedures

PURPOSE

This procedure describes the procedures used for surveying with a Ludlum 193 meter
configured with a model 44-10 2” by 2” Nal(Tl) gamma scintillation detector. This
instrument is used to perform gamma radiation level surveys for characterization of
radiation levels due to radionuclides in soil.

SCOPE

This procedure applies to preparation and use of a Ludlum Model 193 survey meter. All
personnel who use the meter must read and understand sections 1-5 of the Ludlum 193
instruction manual.

REFERENCES

3.1 Ludlum 193 Instruction Manual

3.2  RSSI Instrument Calibration Manual

3.3 Calibration Trial Form (RSSI form used to document calibrations)

34 CRA’s Removal Action Work Plan covering Excavation and Restoration
Activities

EQUIPMENT AND MATERIALS

4.1 Ludlum 193 survey meter with a model 44-10 2” by 2” Nal(TI) gamma scintillator
42  Ludlum detector shield

43 Daily Instrument Check Form (attached)

44 Ludlum Model 193 Calibration to Kerr-McGee Source Block form (attached)

45  Calibration standard provided by Kerr-McGee, West Chicago, Illinois

46  Check source

PROCEDURES

51 INITIAL CALIBRATION

Initial calibration to Kerr-McGee source blocks must be performed prior to use in an
unshielded or shielded mode. Calibration to the Kerr-McGee source blocks will only be
performed once by the Health Physics Supervisor or equivalent. All radiation levels will
be recorded utilizing the slow response mode in kilocounts per minute (kcpm) on the
Ludlum Model 193 Calibration to Kerr-McGee Source Block form.
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511 UNSHIELDED DETECTOR

5.1.1.1

5.1.1.2
5113

5114

51.1.5

5.1.1.6

51.1.7

5118

Record the check source identification and response at the top
of the Daily Instrument Check Sheet from the Trial Form.
Perform the daily instrument checks listed in section 5.3.

The concentration of the Kerr-McGee source block is 10
pCi/gm.

Record the background radiation level (Bkg) on contact with
the background blocks.

Record the 10 pCi/ gm source block radiation level on contact
with the source blocks (Source).

Calculate the net Average (Net = Source - Bkg).

Calculate the response in kepm per pCi/ gm in the Kerr-
McGee 10 pCi/ gm source block for 1 pCi/gm (1 pCi/gm
level = Net =+ 10).

Calculate the radiation level for 4.2 pCi/gm (4.2 pCi/gm
level =1 pCi/gm level x 4.2).

5.1.2 SHIELDED DETECTOR

51.21

Repeat steps 5.1.1.1 through 5.1.1.8 with a shielded detector.

5.2 ALARM SETPOINT

The alarm setpoint is only adjusted by or under the direction of the Health Physics
Supervisor. All radiation levels are to be recorded in kcpm.

5.2.1 After performing the daily instrument check, record the background in

the Maximum Background Level column at the top of the Daily
Instrument Check Sheet. If this level is exceeded with future use of the
instrument, the limit alarm setpoint is recalculated and a new Daily
Instrument Check Sheet created.

5.2.2 Record the set value in kcpm on the Ludlum Model 193 Calibration to
Kerr-McGee Source Block form.

523 Expose the instrument to a check source. Adjust the limit alarm “SET”

potentiometer to alarm at the calculated level.
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524 Remove the source and depress the “RESET” button to disable the alarm.
Slowly increase the meter reading with the check source to confirm the
limit alarm set point. Readjust as necessary.

5.3 DAILY INSTRUMENT CHECK AND SET-UP

Any deviations from what is expected must be brought to the Health Physics
Supervisor’s attention before the instrument may be used.

531

5.3.2

53.3

534

CRA 017770 (2) LUDLUM

Visual Inspection

5.3.1.1 Inspect the instrument to ensure that there is no damage to the
instrument or probe.

Battery Check

5.3.2.1 Ensure that the toggle switches are in the AUD “ON,” and “F”
positions. Rotate the Range selector switch to the “BAT” position.
Ensure the pointer deflects above the vertical mark in the “BAT
OK” region. The batteries are to be replaced at 20% above the low
level indication.

Background Check and Background Alarm

5.3.3.1 After background is stable for at least 8 seconds, record the
background level. Ensure the background level is below the
maximum background level specified on the Daily Instrument
Check Sheet. Move to a lower background area if necessary.

5.3.3.2 The background must be recorded each time the instrument is
turned on or reset.

Source Check

5.3.4.1 Expose the detector to the check source as specified on the
instrument. Ensure the intermittent background audio and visual
alarm is initiated followed by the constant alarm.

5.3.4.2 Record the check source response on the Daily Instrument Check
Sheet.

5.3.4.3 If the instrument differs more than 20% from the stated expected

response, contact the health physics supervisor.
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535 Documentation

All fields in the Daily Instrument Check Sheet table must be filled out before the
instrument is used each day. Only the time and background level fields need to
be completed during that same day when the instrument is reset or subsequently
turned off and back on.

INVESTIGATING ALARMS

Occasionally, fluctuations in background will cause the rate of change alarm to
beep. This is a normal function of the instrument. Multiple beeps indicate an
increase in the radiation level. This has been set at the count rate equivalent to
4.2 pCi/gm. If the instrument responds with a steady beep, stop the operations
and notify the Health Physics Supervisor and CRA. This practice may be
modified in the field with the Health Physics Supervisor’s, CRA’s and USEPA
approval.
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Daily Instrument Check Sheet

Instrument: Make: Ludlum Model: 193 Serial Number

CalDate_ /[

Probe Ludlum 44-10

6312 West Oakton Street
Morton Grove. IL 60053-2723

847-965-1999

Fax 847-965-1991

Maximum Background Level Instrument Used By
Check Source Identification Expected Response
Date Time Initials if Toggle Battery OK | Background | Check
different Switches Up, Level Source
from above | Scale on 10x Response
\ 4
Comments
o/
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S I 6312 West Oakton Street
Morton Grove /L 60053-2723
w R S 847-965-1999

Fax 847-965-1991

Ludlum Model 193 Calibration to Kerr-McGee Source Block

193 Serial
Number

Date

Initials

Background
(kepm)

Source
(kepm)

Net
| (kcpm)

1.0 pCi/gm
(kepm)

4.2 pCi/gm
(kcpm)

Gross
(cpm)

Set
(kepm)

Alarm
(kepm)

Comments
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EMERGENCY PLAN

The Site Health and Safety Coordinator (HSC) will coordinate the emergency response
at the Site. In the event of any emergency, the HSC is to be notified and will be
responsible for notifying the proper response agencies listed in Table 1.0, Emergency
Phone Numbers. Emergency response procedures, instruction for emergency response
to injuries, and evacuation plans will be reviewed at safety briefings.

Table 1.0 will be posted by the HSC in appropriate areas. The emergency numbers will
be reviewed every three months by the HSC and revised as necessary. The HSC will
sign and date new revisions. Upon revision, the table will be submitted to the United
States Environmental Protection Agency (USEPA), and the City of Chicago.

Emergency services are to be provided via the 911 Emergency Medical system. Non-
emergency services will be provided by Northwestern Memorial Hospital. Directions to
this location are found on Figure 2.3.

The HSC will implement the emergency action plan when conditions at the Site warrant
such action. The HSC will be responsible for coordinating the evacuation, emergency
treatment, and emergency transport of site personnel, as necessary, and inform the
appropriate coordinating management staff. The following are examples of conditions
that may require implementation of the emergency action plan.

» Fire or explosion on site.

» Serious personnel injury.

e Release of radioactivity exceeding limits as described later in this HASP.

* Release of hazardous materials, including gases or vapors at elevated levels.

¢ Unsafe working conditions, such as inclement weather (tornado, hail, etc.).

In the event excavation within the potentially impacted area is required on an
emergency basis, the following shall be incorporated to the extent possible, and all
personnel working in the potentially impacted areas shall be given the opportunity to
read this section of the Health and Safety Plan (HASP). The remainder of the attached
HASP will be implemented as conditions allow.

PROTECT WORKERS POTENTIALLY EXPOSED TO IMPACTED SOIL

1) Notify workers that levels of radiation above background levels may be present in

excavated soil.
i

017770 (2) AP-G CONESTOGA-ROVERS & ASSOCIATES



\1“

2) Avoid ingesting soil. Avoid inhaling dust from contaminated areas. Minimize
contact with the soil to the extent possible. Wear protective coveralls or disposable
coveralls to facilitate decontamination of workers.

3) Screen excavation for gamma radiation.

AVOID SPREAD OF CONTAMINATION

1) Limit erosion transport of excavated soil through use of hay bales, sandbags, or
temporary berm materials to minimize uncontrolled runoff.

2) Cover any excavated soil piles until screened for potential contamination.
3) Screen soil prior to transport away from project site.

4) Do not remove equipment which has been in contact with potential contamination
until it has been checked and released.

MINIMIZE POTENTIAL PUBLIC CONTACT

1) Limit access to excavated soil using barricades, temporary fencing, or jersey barriers.
2) Cover excavated piles to minimize fugitive dust. Wet dusty excavations.

3) Control, to the extent possible, off-site tracking by vehicles, and potentially
contaminated boots or clothing worn by workers.

MONITOR CONTAMINATION

To the extent practicable, provide gamma radiation screening of the exposed soils in the
excavation.

1) When possible, provide high volume air samplers immediately adjacent to potential
or known exposed contaminated soil, to monitor for fugitive emissions.

2) Survey ground surface/pavement surface around potential or known contamination
locations for elevated gamma radiation.

DISPOSAL

1) Any excavated material should be disposed of as required by law.
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NOTIFY AUTHORITIES

1) Notify agencies identified on the enclosed emergency notification list.

USEPA 312-353-2318 (US Environmental Protection Agency)

CDE 312-744-7672 (Chicago Department of the Environment)

IEMA 217-782-7860 (Illinois Emergency Management Agency, Division of
Nuclear Safety)

Notification should include, as a minimum, the following:

e Location of Excavation

e Potential Contact with Thorium Containing Soil
¢ Field surveys measuring maximum reading

e Samples measuring maximum reading

The following support services should be secured:

e Gamma radiation survey equipment should be secured promptly for site
screening.

¢ Personnel and monitoring equipment should be secured promptly to provide
survey and monitoring services in accordance with the attached plan, and to
survey equipment for release as uncontaminated.
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1.0 SCOPE OF PLAN

The following Health and Safety Plan (HASP) will be utilized and modified as necessary
in order to minimize and prevent exposures to hazardous substances and conditions
related to all excavation and restoration activities at 247 East Ohio Street, Chicago,
Mlinois. AIl CRA personnel assigned to this project will be required to review
thoroughly the contents of the HASP and to adhere strictly to the policies and
procedures listed herein. This HASP is for use only by Conestoga-Rovers & Associates
personnel. Contractors and subcontractors shall develop activity specific HASPs which
are specific to their Scope of Work (SOW) and are in accordance with the generic HASP
which is located on the USEPA Region 5 website at the following web address:
www.epa.gov/Region5/sites/lindsaylight/ pdf/lindsaylight_healthplan.PDF.

This plan meets the requirements of OSHA 29 CFR 1910.120, Hazardous Waste
Operations and Emergency Response, and applicable subparts of OSHA 29 CFR 1926,
1910. Visitors will be required to review the Health and Safety Plan and read and sign
the visitor information sheet (Form 1.1).

Additional details including a project overview, brief Site history and project
organization is found in Appendix A.

1.1 BASIS FOR DESIGN

Regulations set forth by OSHA in Title 29, CFR, Parts 1910 and 1926 (29 CFR 1910
and 1926) form the basis of this section of the HASP. Emphasis is placed on
Section 1926.65 (Hazardous Waste Operations and Emergency Response), 1910 Subpart I
(Personal Protective Equipment), 1910 Subpart Z (Toxic and Hazardous Substances),
1926 Subpart O (Motor Vehicles, Mechanized Equipment, and Marine Operations), and
1926 Subpart F (Excavations). Some of the specifications within this section are in
addition to the OSHA regulations, and reflect the positions of the United States
Environmental Protection Agency (USEPA), and the National Institute for Occupational
Safety and Health (NIOSH) regarding safe operating procedures at hazardous waste
sites. Regulations regarding radioactive materials are discussed earlier in this HASP.

The health and safety of the public and Site personnel and the protection of the
environment will take precedence over cost and scheduling considerations.
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2.0 SAFETY MANAGEMENT

The following safety management structure will be utilized for the implementation,
administration, and monitoring of the HASP.

21 HEALTH AND SAFETY COORDINATOR

The Health and Safety Coordinator (HSC) shall assume overall responsibility for the
HASP. The HSC or designee shall monitor and maintain quality assurance of the HASP
until project completion. Principal duties of the HSC include:

e Review project background data;
e Approve all HASP modifications;
¢ Administer and enforce the HASP;

e Evaluate the adequacy of personal protective equipment (PPE) to be used by Site
personnel;

e Conduct required on-site training;
e Brief visitors on work-site conditions; and

e Administer personnel and ambient air monitoring procedures.

The HSC or designee has the authority to stop work in the event conditions develop
which pose an unreasonable risk to Site personnel or persons in the vicinity.
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3.0

PERSONNEL RESPONSIBILITIES

The HSC or designee will administer and supervise the HASP at the work-site level.
The HSC will monitor all operations, be the primary on-site contact for health and safety
issues, and have full authority to stop operations if conditions are judged to be
hazardous to on-site personnel or the public.

The HSC will brief all Site personnel on the contents of the HASP. Personnel will be
required to review the HASP, and have the opportunity to ask questions about the
planned work or hazards. The HSC will conduct safety meetings to familiarize the Site
personnel with Site conditions, boundaries, and physical hazards. Site personnel will
conduct their assigned tasks in accordance with the HASP at all times.

All individuals on the Site will observe all Site health and safety rules, and will not
commit any unsafe conditions, use faulty equipment or willfully cause conditions that
could jeopardize health and safety of Site personnel.

If at any time Site personnel observe unsafe conditions, faulty equipment or other
conditions which could jeopardize personnel health and safety, they are required to
immediately report their observations to the HSC.

Work zones will be established at the Site. These zones include clean/support zones,
decontamination zones, and exclusion zones. Known impacted areas where exclusion
zones are to be established during the removal effort are shown on Figure 3.1. Although
the clean/support zones are anticipated to remain fixed, other zones will be identified as
excavation work progresses.

If unanticipated conditions arise, work at the Site will cease until the specific hazards
can be identified. Site control requirements are outlined in Appendix B.
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4.0 HAZARD ASSESSMENT

The following represents potential hazards associated with this project.

4.1 PRINCIPAL CONTAMINANTS (KNOWN OR SUSPECTED)

Thorium series, Uranium series including isotopes of Radium, Radon and their
daughters. The contaminants are present in the soil at low concentrations. These
primary routes of entry to the body will be considered:

Route Entry Made Via
Inhalation Airborne dust containing radioactive materials.
Ingestion ' Airborne dust containing radioactive materials.

Improper personal hygiene practices.

Eye and Skin Direct contact with contaminants. Improper or poor
personal hygiene practices. Airborne dust
containing radioactive materials. Cuts and
abrasions.

External Penetrating radiation.

Should unanticipated hazards be discovered at the Site, such that they change the initial
SOW, work at the Site will cease until specific hazards can be identified. Additional
hazards will be identified and the work area will be controlled in accordance with the
procedures outlined in Appendix B.

4.2 PHYSICAL HAZARDS

Before field activities begin, the HSC will conduct a Site reconnaissance to identify any
existing or potential hazards created from Site activities. Physical hazards inherent to
construction activities and power-operated equipment may exist. Excavation activities
will follow the procedure outlined in Appendix J.
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421 HEAT STRESS

There are a variety of measures that can be implemented to prevent or reduce the
likelihood of employees developing heat stress related disorders. These include fluid
and electrolyte replenishment, the provision of shelter from the sun and heat, work
schedule adjustment, the use of cooling devices, acclimatization, heat stress monitoring,
and employee education, as discussed below:

Fluid and Electrolyte Replenishment: Personnel should drink about 16 ounces of
water before starting work and drink water at every break. To encourage water
consumption, cool water and disposable cups should be made available. The normal
thirst mechanism is not sensitive enough to ensure that enough water will be drunk
to replace lost sweat. When heavy sweating occurs, personnel should be encouraged
to drink more. Replacing body fluids with Gatorade is an option. It is advisable to
have Gatorade on site if the air temperature is 70°F (21°C) or more and the workers
are performing tasks with a moderate to heavy work load in chemical resistant
clothing.

Shelter From the Sun and Heat: Air-conditioned (if possible) or shaded areas should
be made available for rest periods. Sitting in an air-conditioned truck is an

acceptable option.

Work Schedule Adjustment: Scheduling work for early mornings and/or late
afternoons will avoid the hottest parts of the day and reduce the heat stress placed
on personnel. Rotation of personnel will help reduce overexertion of workers and
adjusting the work-rest schedule will help personnel recover from the effects of heat

stress periodically.

Use of Cooling Devices: The use of cooling devices like field showers, hose-down
areas, or cooling vests should be considered for project tasks that involve heavy

work loads in chemical resistant clothing.

Acclimatization: Acclimatization is the gradual introduction of workers into a hot
environment to allow their body to physiologically adjust to hot working conditions.
Acclimatized individuals generally have lower heart rates and lower body
temperatures. In addition, they sweat sooner and more profusely and even have
more dilute sweat (thereby losing less electrolytes) than non-acclimatized

individuals.

Heat Stress Monitoring: Monitoring hot environments for potential heat stress
should be initiated when the ambient air temperature is in excess of 70°F. There are
several ways to monitor heat stress: measuring heart rate, oral temperature, loss of
body weight, and the Wet Bulb Globe Temperature using a Reuter-Stokes or Quest
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Electronics heat stress monitor. CRA employees are advised to measure their heart
rates as a primary means of heat stress monitoring.

o Employee Education: Workers have already been trained to recognize and treat the
effects of heat stress during the 40-hour training course. Signs, symptoms, and
treatment of heat stress should be discussed in site safety meetings. The buddy
system will help in preventing heat stress once the employees are trained to
recognize the signs and symptoms of heat stress.

422 COLD STRESS

If the field activities occur during a period when temperatures average below freezing,
the following guidelines will be followed.

Persons working outdoors in temperatures of 50°F and below may suffer from cold
exposure if there is air movement. During prolonged outdoor periods with inadequate
clothing, effects of cold exposure may even occur at temperatures well above freezing.
Cold exposure may cause severe injury by freezing exposed body surfaces (frostbite) or
result in profound generalized cooling, possibly causing death. Areas of the body which
have high surface area-to-volume ratios such as fingers, toes and ears are the most
susceptible to frostbite.

Two factors influence the development of a cold injury: ambient temperature and wind
velocity. Wind chill is used to describe the chilling effect of moving air in combination
with low temperature. For instance, 10°F with a wind of 15 miles per hour (mph) is
equivalent in chilling effect to still air at -18°F.  As a general rule, the greatest
incremental increase in wind chill occurs when a wind of 5 mph increases to 10 mph.

Additionally, water conducts heat 240 times faster than air. Thus, due to the combined
effects of conduction, convection, and evaporation, the body cools suddenly when
external chemical protective equipment is removed if the clothing underneath is
perspiration-soaked. '

Local injury resulting from cold is included in the generic term "frostbite.” There are
several degrees of damage. Frostbite of the extremities can be categorized into:

e Frost nip or incipient frostbite: Characterized by sudden blanching or whitening of
skin.
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e Superficial frostbite: Skin has a waxy or white appearance and is firm to the touch,
but tissue beneath is resilient.

e Deep frostbite: Tissues are cold, pale, and solid; extremely serious injury.

Prevention of frostbite is vital. Keep the extremities warm. Wear insulated clothing as
part of one's protective gear during extremely cold conditions. Check for symptoms of
frostbite at every break. The onset is painless and gradual - you might not know you
have been injured until it is too late.

To administer first aid for frostbite, bring the victim indoors and rewarm the areas
quickly in water 95° to 100°F. Give individual a warm drink - not coffee, tea, or alcohol.
The victim should not smoke. Keep the frozen parts in warm water or covered with
warm clothes for 30 minutes, even though the tissue will be very painful as it thaws;
then elevate the injured area and protect it from injury. Do not allow blisters to be
broken. Use sterile, soft, dry material to cover the injured areas. Keep victim warm and
get immediate medical care.

Dehydration, or the loss of body fluids in the cold environment can occur without
workers noticing and may increase the susceptibility of workers to cold injury due to
significant change in blood flow to the extremities. Warm, sweetened drinks and soups
should be provided at the Site to provide caloric intake and fluid volume. Caffeine
should be limited because of the diuretic and circulatory effects.

423 ELECTRICAL HAZARDS

Overhead power lines, downed electrical wires, buried cables, and improper use of
electrical extension cords can pose a danger of shock or electrocution. All Site personnel
should immediately report to the HSC or supervisor any condition that could result in a
potential electrical hazard.

The HSC or supervisor will notify Site personnel during the safety meetings of the
locations of known underground cables and utilities.
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424 NOISE HAZARD

Operation of equipment may present a noise hazard to workers. Site personnel will
utilize hearing protection when noise levels are determined to be in excess of 29 CFR
1910.95 requirements. Noise monitoring will be performed to determine noise levels.

4.2.5 OVERT CHEMICAL EXPOSURE

Typical response procedures include:

SKIN CONTACT: Use copious amounts of soap and water. Wash/rinse affected area
thoroughly, then provide appropriate medical attention. Eye wash will be provided on
site at the work zone and support zone as appropriate. If affected, eyes should be
continuously flushed for a minimum of 15 minutes.

INHALATION: Move to fresh air and transport to hospital. Decontaminate as other
actions permit.

INGESTION: Transport to emergency medical facility. Decontaminate as permitted by
other requirements.

PUNCTURE WOUND OR LACERATIONS: Transport to emergency medical facility.
HSC will provide Material Safety Data Sheets (MSDS) to medical personnel as
applicable. Decontaminate as permitted by other requirements.

4.2.6 ADVERSE WEATHER CONDITIONS

In the event of adverse weather conditions, the HSC will determine if work can continue
without endangering the health and safety of field workers. Some items to be
considered before determining if work should continue are:

o Potential for heat stress and heat-related injuries
e Potential for cold stress and cold-related injuries
o Treacherous weather-related working conditions
¢ Limited visibility

¢ Potential for electrical storms or high winds
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4.3 MEDICAL EVALUATION AND SURVEILLANCE PROGRAM

All field project personnel will have received a medical evaluation in accordance with 29
CFR 1910.120 prior to commencing work at the Site. Medical records for all on-Site
personnel will be maintained by their respective employers. Personnel may be required
to provide the HSC written confirmation that their medical records are up-to-date prior
to working at the Site.

43.1 DOSIMETRY/PERSONNEL MONITORING

All project personnel shall participate in a dosimetry program administered by the RSSI,
a health physics consulting firm located in Morton Grove, Illinois. [The dosimetry
program shall comply with OSHA 29 CFR 1910.1096 and 32 IAC 340.510(d). (i.e.
dosimeters shall be processed by a dosimetry processor accredited by the National
Voluntary Laboratory Accreditation Program.)] RSSI's personnel shall maintain records
of all radiation exposures incurred by field personnel. These records will be maintained
in an up-to-date manner to comply with the requirements of 32 IAC 340.4010. The HSC
shall review the results of personal exposure monitoring to determine compliance with
exposure limit requirements.

4.3.2 REQUIREMENT FOR DOSIMETRY

Personal dosimetry is required for anyone who enters a radiologically controlled area in
which he/she may receive in one calendar year a dose in excess of 10% of the limits in 32
IAC 340. Any person who works in a radiation area will be required to have a personal
dosimeter. As a matter of policy, all individuals shall be required to use a dosimeter
[either self-reading type, film badge, Thermoluminescence Detector (TLD), or optically
simulated luminescence (OSL)] whenever they enter the exclusion zone.

4.3.3 BIOASSAY

Bioassay is the determination of the types and amounts of radioactive materials, which
are inside the body. By analyzing the rate of deposition, the rate of excretion, and any
other available information regarding placement in the body, internal exposures from
radioactive materials can be estimated.
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Bioassays are not anticipated to be required for the excavation and removal activities
proposed, based on levels documented as present. The determination of the need for
bioassay will be based on recommendations made by RSSI’s personnel.

4.3.4 EMERGENCY MEDICAL TREATMENT

Emergency first aid should be administered on site as appropriate. Treatment of injury
is of primary concern and decontamination secondary. The HSC or designee will
complete the appropriate incident report, if warranted. Refer to Section 4.4 of the HASP,
Accident and Incident Reporting.

An emergency first-aid station will be established and will include a first-aid kit for on-
site emergency first aid.

Provisions for emergency medical treatment shall be integrated with the following
guidelines:

e At least one individual qualified to render first aid and Cardiopulmonary
Resuscitation (CPR) will be assigned to each shift.

o Emergency first aid stations will be established in the immediate work vicinity.

e Phone numbers and procedures for contacting ambulance services, fire department,
police, and medical facilities will be conspicuously posted.

e Maps and directions to medical facilities will be posted.

e Evacuation routes and gathering area locations shall be posted around the Site.

4.4 ACCIDENT AND INCIDENT REPORTING

All accidents, injuries, or incidents will be reported to the HSC. This accident/incident
will be reported as soon as possible to the employee’s supervisor. An accident/incident
form will be completed by the HSC. A copy of the form is included as Form 4.1.
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5.0

TRAINING

All Site personnel shall be trained and certified in accordance with 29 CFR 1910.120.

5.1 PROJECT AND SITE-SPECIFIC TRAINING

Prior to project start-up, all assigned personnel shall receive an initial project-specific
and Site-specific training session. This training shall include, but not be limited to, the
following areas:

* Basic 40-hour course;

¢ Review of the Health and Safety Plan;

e Review of applicable radiological and physical hazards;

e PPE levels to be used by Site personnel;

e Site security control;

¢ Emergency response and evacuation procedures;

¢ Project communication;

® Required decontamination procedures;

e Prohibited on site activities;

e Instructions to workers in accordance with 32 IAC 400.120 and 29 CFR 1910.1091;

e U.S. NRC Regulatory Guide 8.13 and Declared Pregnant Worker Policies (Females);
and

e Meet the requirements for hazardous waste operations.

During training, project personnel will be provided a copy of the Site Safety Plan. A
template copy is provided in Form 5.3.

5.2 VISITOR ORIENTATION

All non-essential personnel and visitors who plan to enter the exclusion zone will be
briefed on the HASP requirements and 32 IAC 400.120 Subpart D requirements prior to
entry with a trained Site escort. In addition, female visitors will be instructed regarding
U.S. NRC Regulatory Guide 8.13 and Declared Pregnant Worker Policies.
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5.3 SAFETY TAILGATE MEETINGS

Before the start of the work week, on Monday mornings, a brief safety meeting will be
conducted for all Site personnel. The purpose of these meetings will be to discuss
project status, problem areas, conditions, safety concerns, PPE levels and to reiterate
HASP requirements. The HSC will complete a Safety Meeting Report (Form 5.1) to
indicate the contents of the meeting and the attendees.

54 FIRST AID
At least one (1) individual, trained and qualified to administer first aid and CPR in

accordance with American Red Cross or American Heart Association requirements, will
be present at the Site.

5.5 SAFE WORK PERMIT

Site workers in special work conditions such as confined space, hot work, trenching, or
other physical hazards, must be skilled at such work and trained to recognize these as
special work conditions. If the above conditions become necessary, they will be
accomplished under a Safe Work Permit program. Confined space is defined by OSHA
1910.146. Section 13.0 of this HASP contains further information on the Confined Space
Program. A Confined Space Entry Permit is included as Form 13.1.
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6.0

COMMUNICATIONS

6.1 GENERAL COMMUNICATIONS

The Site will have available the means for telephone or equivalent communications, for
summoning emergency assistance from the fire/ambulance and police departments in
the event they are required. The telephone will also act as a direct link to technical
personnel for information pertaining to all phases of the project.

6.2 RADIO/TELEPHONES

Short-range walkie-talkies or cellular telephones may be made available to designated
personnel working at the Site.

6.3 EMERGENCY WARNING

In the event of an emergency condition, the HSC will notify project personnel verbally, if
all are within immediate hearing, and via a bullhorn if required. The HSC will also
notify visitors present within the area. Site personnel will immediately proceed to a pre-
designated assembly area during the daily safety meeting. Personnel will remain in the
designated area until further instructions are received by the HSC.

All communication equipment will be tested at the beginning of each day to verify
operational integrity.

6.4 HAND SIGNALS

Hand signals will be used by field personnel in conjunction with the buddy system.
Hand signals shall be familiar to all field personnel before operations commence and
should be reviewed during Site-specific training.

Signal Meaning

Hand gripping throat Out of air; can't breathe

Grip partner’s wrist Leave area immediately; no debate
Hands on top of head Need assistance

Thumbs up OK I'm all right; I understand
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Y/

Thumbs down No; negative

6.5 SITE SECURITY

Only authorized personnel will be permitted on the Site in accordance with the
requirements of this HASP. Visitors and other non-essential personnel may enter the
work area in accordance with the controls set forth in Appendix B.
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7.0 PERSONNEL EXPOSURE AND AIR QUALITY MONITORING

7.1 AIR QUALITY (DUST)

Due to the nature of the principal contaminants associated with the project, dust
suppression will be important as a means of minimizing exposure levels and off-site
migration of contaminants. The HSC will routinely monitor the project area. The OSHA
personal exposure limit (PEL) for nuisance dust is 15 mg/m3 (total), 5 mg/m3 (resp.).

7.2 AIRBORNE RADIOACTIVITY MONITORING

Monitoring for airborne radioactivity exposure requires the following elements:

e Air sampling for radioactive particulates,
¢ Recordkeeping regarding personnel work locations and time in location, and

e Respiratory protective equipment records regarding devices used by workers in
airborne radioactivity areas.

By closely monitoring these three elements, a continuous record of personnel exposure
to airborne radioactivity is maintained. RSSI has been selected to conduct occupational
exposure sampling of personnel and environmental monitoring of the work areas for
airborne radioactivity. A copy of RSSI’s Radiological Health and Safety Plan (RHASP) is
included as Appendix M.

Personal air samplers may be utilized for airborne radioactivity monitoring. Air filters
shall be analyzed on a daily basis to determine potential contributions to dose from
radionuclides. It is expected that naturally occurring radon and thorium daughters will
interfere with analyses. Additional evaluation of samples shall be performed when
determined necessary based upon elevated results. Such analyses shall be performed
after allowing time for decay of short-lived' radionuclides. Results shall be compared
with the limits in Table I, Column 1 of Appendix B to 10 CFR 20 effective July, 1970.

Perimeter monitoring of the excavation areas for radioactive particulate activity also will
be performed. Environmental monitoring results shall be compared with the limits in
Table 2, Column 1 of Appendix B to 10 CFR 20 effective January 1, 1994. High volume
air samplers shall run continuously during operations and be evaluated on a daily basis
for gross alpha activity. Comparisons will be made to 32 IAC 340 Appendix A to ensure
that adequate radiological controls are in place for workers and the general public. As
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low as reasonably achievable (ALARA) concepts will be utilized when considering
protective measures to ensure that internal exposures are minimized, while also
considering the effects of such protective measures with respect to external exposures.
Controls on the Site, such as wetting of soils and procedural changes, will be employed
prior to the prescription of respiratory protective equipment.

7.3 INTERNAL MONITORING

Internal monitoring to determine intakes of radioactive material will be performed as
needed, based upon the results of the air sampling program. Bioassay methods to be
considered should include in-vivo, as well as invitro, assessments. Routine bioassay of
workers is not anticipated based upon the low concentrations of radioactivity in soils to
be excavated.

74 EXTERNAL RADIATION MONITORING

External radiation monitoring of workers will be performed using film, TLD or OSL.
Dosimetry will be provided and processed by a service holding National Voluntary
Laboratory Accreditation Program (NVLAP) certification. Pocket dosimeters may also
be utilized for visitors and other infrequent personnel requiring access to the Site.

7.5 RADIOLOGICAL SURVEYS

Radiological surveys will be performed to ensure that radiation levels and
contamination levels are under regulatory limits for workers and the general public.

7.6 CONTAMINATION MONITORING

Surveys shall be conducted in work areas to ensure that radioactivity is below
acceptable levels. Decontamination of elevated areas will be performed to maintain
radioactivity at levels that are as low as reasonably achievable (ALARA).

Before leaving the exclusion zone, Site personnel shall be checked to ensure that
contamination is not present on skin or clothes. The HSC will be immediately informed
regarding any contamination on individuals and will initiate appropriate
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decontamination techniques. Proper disposition of contaminated personal effects and
clothing also will be overseen by the HSC.

7.7 ACTION LEVELS

7.71 RADIOLOGICAL ACTION LEVELS

Radiological action levels for on-site workers will be determined by airborne particulate
monitoring for the presence of radioactivity. RSSI will perform radiological monitoring.
The radioactive contamination on the Site is particulate and insoluble in water.
Therefore, there will be no fixed contamination on the workers. Action levels as
determined by radioactive monitoring can be found in Table 7.1.

To avoid the need for upgrade of personal protection equipment due to airborne
contamination, engineering controls such as the use of water to minimize dust levels
will be implemented as necessary during excavation and restoration activities.
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8.0

PERSONAL PROTECTIVE EQUIPMENT

It is anticipated that most excavation activities in designated exclusion zones can be
conducted in Level D personal protective equipment (PPE), with a contingency upgrade
to Level C. Level C will be used when required by special work permits, or when
directed by the HSC.

Level D personal protective clothing and equipment for excavation activities includes:

Coveralls

Hard hat

Chemical resistant, OSHA approved safety shoes/boots
Cotton or leather gloves

Safety glasses

Level C protective clothing and equipment includes:

Full-face  air-purifying  respirator = (NIOSH  approved) fitted  with
radionuclides/HEPA cartridges (P100) and/or organic vapor cartridges, depending
on which action levels are exceeded

Coveralls

Tyvek coveralls - required in areas when splashing by contaminated soils or water is
a possibility

Cotton or leather gloves

Disposable latex inner gloves - required in areas when splashing by contaminated
soils or water is a possibility

Nitrile outer gloves (taped) - required in areas when splashing by contaminated soils
or water is a possibility

Chemical-resistant steel toe boots

Hard hat

Action levels used to determine the need to upgrade or downgrade the levels of
protection are described in Section 7.0 of this HASP.
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9.0

CONTAMINATION REDUCTION PROCEDURES

9.1 EQUIPMENT

Portable equipment will be decontaminated with soap and water and rinsed with tap
water. Heavy equipment will be cleaned with water and, if necessary, a detergent
solution. It is not anticipated that chemical cleaning will be necessary for
decontamination. Additional decontamination procedures can be found in Appendix I.

9.2 PERSONNEL

If levels of radioactivity show that individuals can remove coveralls and other personal
protective clothing and equipment before leaving the work-site and, thus complete
decontamination, the individuals may leave the Site. If, however, levels of radioactivity
show that individuals cannot achieve decontamination by the removal of coveralls and
showering is required, they will be dressed in clean coveralls, boots and gloves and be
transported to Northwestern Memorial Hospital to complete decontamination.

If substantial skin contamination occurs on an individual working with radioactive
materials, the following specific procedures should be followed to prevent fixation of the
material in the skin or absorption of the radioactivity through the skin.

Immediate Action: Notify the HSC or designee, who will supervise the
decontamination. If contamination is spotty, the HSC or designee will supervise the
cleaning of the individual spots with soap and/or water. If the contamination is
general, the HSC or designee may recommend washing the area gently in warm or cool
water (not hot) using hand soap (not detergent) for one minute. Rinse, dry, and monitor
for radioactivity. This soap wash step may be repeated three times.

Evaluation: If the above procedure fails to remove all the skin contamination, the
treatment should cease. An evaluation of the skin contamination should be performed
by the HSC or designee including an estimate of the dose commitment to the skin, and
the quantity and identity of the nuclides contaminating the skin. If additional
decontamination steps are necessary, they are performed and documented by the HSC.
The guidelines for personnel decontamination in the Radiological Health Handbook,
HEW 1970, beginning on page 194, can be used as applicable. These guidelines are
supplied in Appendix E. CAUTION: Do not use chemicals for personnel
decontamination until full evaluation of the contamination is made by the HSC or
designee.
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9.3 CONTAMINATION PREVENTION

Work practices that minimize the spread of contamination will reduce worker exposure
and help ensure valid sample results by precluding cross-contamination. Procedures for
contamination avoidance include:

J knowing the limitations of all personal protective equipment being used;
¢ avoiding walking through areas of obvious or known contamination;

e refraining from handling or touching contaminated materials directly (do not sit or
lean on potentially contaminated surfaces);

* ensuring personal protective equipment has no cuts or tears prior to donning;
¢ fastening all closures on suits, covering with tape if necessary;

e taking steps to protect against any skin injuries;

e staying upwind of airborne contaminants; and

e refraining from eating, chewing gum, smoking, or engaging in any activity from
which contaminated materials may be ingested while in contaminated areas.

9.4 DISPOSAL PROCEDURES

All discarded materials, waste materials, or other field equipment and supplies will be
handled in such a way as to preclude the spread of contamination, creating a sanitary
hazard, or causing litter to be left on site. All potentially contaminated waste materials
(e.g., clothing, gloves) shall be monitored and segregated in accordance with monitoring
results into either radioactive or non-radioactive waste. Appropriate labels shall be
affixed to all containers of radioactive materials.
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10.0 GENERAL WORK PRECAUTIONS

10.1 GENERAL WORK PRECAUTIONS

The following general work precautions apply to all Site personnel:

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases
the probability of hand-to-mouth transfer and ingestion of material is prohibited in
the work area.

Hands and face must be thoroughly washed upon leaving the work area. Wash
water will be provided at the Site for this purpose.

Whenever levels of radioactivity warrant, the entire body should be thoroughly
washed, as soon as possible, after the protective coveralls and other clothing are
removed as part of the decontamination process.

No facial hair that interferes with a satisfactory fit of the mask-to-face-seal is allowed
on personnel required to wear respirators.

Contact with contaminated or suspected contaminated surfaces should be avoided.
Whenever possible, do not walk through puddles, leachate, discolored surfaces;
kneel on ground; lean, sit, or place equipment on drums, containers, or the ground.

Medicine, drugs and alcohol may interfere with or impair judgment and reaction
times. Therefore, usage of prescription and non-prescription drugs must be
specifically approved by a qualified physician and made known to the HSC prior to
an individu